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FOREWORD 



The present report is the sixteenth in the series of Reviews of 
National Science Policy. * 

These reviews have two purposes, first, to enable the countries 
concerned to appraise the political, economic and structural aspects 
of the action taken to reinforce the role of scientific and technical re- 
search in the achievement of national goals. From this angle, the 
review gives the countr> concerned an opportunity to take stock of its 
own science policy. 

Secondly, the reviews help to enrich the pool of available knowledge 
on the content of science policies and their role as an instrument of 
government. In this way, OECD Member and non-member countries 
can derive lessons which will help them to perfect their own scientific 
and technical set-up and improve their methods. Similarly, through 
this improved knowledge of the resources deployed by Member countries, 
the reviews help to strengthen international co-operation in science and 
technology. 

Although each review is mainly centred on the specific problem of 
the country under review, there is a common procedure for preparing 
and conducting them. The process of review consists of the following 
stages: 

- The preparation by the OECD Secretariat, with assistance of 
the country under review, of a Background'Report; 

- An information mission, a team of Examiners visits the coun- 
try under review and contacts those responsible for science 

* The foUoving countries luve already been levievcd Un chronological order of 
publication), .sveden, orecce. Belgium, France, the Inited Kingdom and Germany viogetlicr), 
Japan, the I niicd States, Italy, Canada, Norvay, Ausuia, Spain, Switzerland, Iceland. 
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policy, senior officials, industrialists and academics. The 
Examiners also visit a certain number of laboratories, uni- 
versities and public institutions. The aim of this second stage 
is to supplement the information provided by the Background 
Report and to enable the Examiners to formulate, as a first 
approximation, what they deem to be the main problems raised 
by the implementation of the science policy under review; this 
constitutes the Examiners' Report; 

- The presentation, after appropriate revision, of the two reports 
to the OECD Science Policy Committee, which then holds a 
Confrontation Meeting at which representatives of the country 
under review answer questions put by the Examiners and the 
Delegates of Member countries; 

- The publication of all documents relating to the review: the 
Backgi'ound Report, the Examiners' Reports and the Account 
of the Confrontation Meeting. 



For the review of science policy in the Netlieriands, the documents 
are published in two parts: 

- Book I: Background Report; 

- Book II: Examiners' Reports and Discussions. 



The members of the Team of Examiners were: 

- Dr. Ivan L. Bennett, Director of the Medical Center and 
Dean of the School of Medicine, New York University (USA) 

- Professor Dr. Br or Rexed, Director General of the 
"Social styr el sen" (Sweden) 

- Dr. Hugo lliiemann. Director General of the Battelle 
Institute of Geneva (Switzerland). 

The Background Report was prepared by Mr. Frangois Hctman 
who dealt in particular with i|uest*ons relative to the allocation of 
R and D resources and the economic aspects - in collaboration with 
Mr. Gilbert Catv who studied the role of Universities and Mr. Georges 
Fern6 who wrote the part devoted to institutional problems. 
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Book I 

BACKGROUND REPORT 



INTRODUCTION 



One of the major characteristics of Dutch society before the 
Second World War had been a tendency towards denominational splitting, 
i. e. towards the creation of numerous social, political and cultural 
organisations on some particular denominational grounds. This ten- 
dency was most pronounced in the field of education. Though it seemed 
to rim counter to broad currents of modern societies, many of these 
organisations survi\ed the war, notably the denominational political 
parties and the denominational trade unions. 

However, in the period immediately following the Second World 
War there arose an urgent need for a concerted effort, firstly to 
rebuild many areas of the country, then to promote industrialization 
and hasten the transformation of the economic and social structure. It 
was assumed that all organisations should be in\ol\ed in this effort and 
combine their resources. 

New institutional bodies were created to facilitate co*operation 
between different economic levels and organisations, and between 
various social partners, such as employers and employees, etc. 
Best-known examples weie the Joint Industrial Labour Council and the 
Social and Economic Council. A high degree of industrial peace is 
considered to be one of the results of this development, at least during 
the first decade after the War. At the same time the social security 
system was expanded and modified. Till then, the Ixisic air.i had been 
to provide aid to groups at a social disathfoitage. Thenceforward, 
emphasis was laid on achieving a minimum of social security for each 
individual. A minimum income was fixed by law and the National 
Assistance Act came into existence. 

In recent years the Netherlands has been undergoing a rapid 
process of transmutation. The call fur direct participation and a more 
democratic way of dec is ion -making has made most headway in the 
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universities. It has also spread in other areas, such as industry and 
trade, where a series of new laws has been enacted to promote 
entrepreneurial and industrial relations. In the political arena some 
existing political parties have undergone considerable changes. 

The major concern at present is to tjstablish henceforth a new 
meaningful relationship between economic growth and social welfare. 
Fi'om all sides increasing criticism can be heard against one-sided and 
narrow conceptions of economic and technical progress. It is generally 
admitted that the Netherlands will have to devise new forms of organ- 
isation and information channels to meet the host of new aspirations 
of the national community. One trend - supported in particular by 
government agencies - is an extension of programming and planning 
to areas of social matters. Another is to draw more intensively on 
the scientific community and on research in order to help clarify 
national goals and to bring science into the very heart of political 
organisation and the decision-making process. 
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R AND D POTENTIAL AND ACTIVITIES 



'*The evolution of science policy in the Netherlands can 
only be understood against the country's historical background 
and its nationally characteristic ways of thinking. 

**The Netherlands have largely been wiested from the sea 
and this has caused the Dutch character to be very conserva- 
tive on the one hand, and progressive and enterprising on the 
other. As a result, it is common in the Netherlands to found 
new institutions while the old ones are left to work unchanged. 
Frequently, old and new institutions will be found running par- 
allel. The outcome is usually a structure of great complexity. 

"It should be added that seafaring experience moulded the 
tradition of the Netherlands as a commercial country. The 
commercial mentality rules the national style, and it will be 
found underlying many aspects of science and science policy. 
In addition to this, there is the country *s love of liberty. It 
has historical roots in the Reformation, Lutheran as well as 
Calvinist. The older religions (especially the Roman Catholic) 
have, however, continued to exist. This has resulted in great 
mutual respect which Is expressed in the deep respect one 
finds In the Netherlands for many different styles, opinions, 
solutions and approaches to most problems, even the prob- 
lems of scientific policv", 

II W. Julius 

Former Chairman, Netherlands Central Organisation for 
Applied Scientific Research (TNO) 
Minerva, VoL V., Ko. 4, Summer 1967. 



L tiil; rksearcu potential 



From the very begimiings of modern science the Netherlands has 
been a major centre for scientific uiKlea\our. Some of its universities 
and scientific communities ha\e i isen lapidU tu international fame and 
toda\ education and research in the Netherlands' institutes of higher 
education is in general of a high standard. 

Traditionally . the Netherlands' higher education has been considered 
one of the most outstanding in Europe, its basic characteristics seem 
to be a general call for open-mindedness, a tolerant attitude towards 
new ideas, with particular stress on both the humanitarian and practical 
aspects of scientific research and its results. 

This feature • that the Dutch people themselves explain by the 
perennial state of awareness necessitated b_\ the struggle for soil and 
space - has undoubtedly facilitated the transition from academic suience 
to organised R and D acti\ ities as they began to emerge at the beginning 
of the twentieth century. However, as in other industrial countries, it 
was not until after the second World War that a conscious and systematic 
approach tu science policy and its economic and social consequences 
was introduced, 

a) Total expenditure on U and D 

For the Dutch, research in the broad sense has been an intrinsic 
part of their efforts to secuie national identity and economic develop- 
ment. For centuries they ha\c been accustomed to planned management 
of water and reclaimed soil and to looking overseas for new outlets 
foi thcii products and ser\ices. The dri\e for innovation has become a 
major element in their competitiveness, especially as it has been 
directed more and more consciously to the disco\ery of new "niches" 
in international markets. 

The de\ elupmcnt of big multi-national companies and some gov- 
ernmental laboratories indicated that R iind D had already attained a 
certain level of importance in the first few decades following World 
War I, However, no figures are available for that period. 

After the Second World Wai soiuti attemfjts were made to Estimate 
expenditure on and D. In the general framework for its economic 
projections, the Cential Planning Bureau suggested a figure of 30 to 
3"} million guildeis for the year 1017, including expenditure on social 
sciences. 

Another evaluation was undertaken for the year 1949, under the 
sponsorship of the Prins Bernhaid Fonds, in the field of U and D 



expenditure on natural and bocial hcicnuei* outside the business enter- 
prise sector. According to this estiniate the expenditure amounted to 
65 million guilderi>. In 1951 the Cential Bui eau of Statistics conducted 
a surve\ of U and D expenditure n tht* business* entei prise sector for 
the year 1950, and indicated an antount of tipfii oxinu(iel\ 100 niillion 
guilders for both natural and social sciences. For the >ear 1950 the 
overall estimate reached the sum of 105 million guilders, \\hich re- 
presented broadly 0.9^ of the gross national product at factor cost in 
the same year. 

In 1957 the Central Planning Bureau published a new estimate for 
the year 1955, this amounted to circa 200 nullion guilders or nearly 
1% of the gross national product at factor cost. 

However, the first systematic general surve\ relates to 1959, It 
was undertaken b\ the Central Bureau of Statistics and included the 
natural sciences and engineering. This .saiue institution carried out 
another sur\e\ for the \ear 1964 in cunnectiun with the International 
Statistical Year organised bv the OECD, Thi.s survey included both 
natural sciences and engineering and also social sciences. Tlie Central 
Bureau of Statistics had participated since 1967 and 1969 in the statis- 
tical surveys reali/.ed according to the definitions of the "Frascati 
Manual " and the general procedure acceiUed b\ all i^lcmbei countries 
of the OECD. As can be expected these data for bench -mark years 
1959. 1964, 1907 and 1969 are not entirel> homogeneous and should be 
compared with a certain amount of reserve. 

Another source of information and figures on U and D cxf)enditure 
is the series of ''research budgets'' set up annuall\ from 1966 onwards 
(With the exception of 196&; b\ the Ministry of Education and Sciences. 
Based on the definitions of the Frascati Manual, the research budget 
gi\es a detailed \iew of the overall expenditure on U and D by the 
Government. Detailed budget estimates are available for the period 
1964-1971, 

In addition, under the responsibilitv of the OECD, ex|Xirts from the 
Ministrv of Education and Sciences elaborated a sei of actual 
expenditure on II and D in the public sector back to 1959. From these 
data an overall estimate can be made for the |>criod 100 1 -1971 and with 
the aid of intra|x>lation an approximate picture can be drawn for the 
years 1959-1972 in respect of total expenditure and both the Govern- 
ment and business enterprise's share of R and D funds. 

As may be seen from Table 1, total R and D expenditure at current 
prices amounted to about 500 million guilders in 1950, rose to 1, 112 mil- 
lion guilders in 19G4 and was estimated at 2,^53 million guilders in 1971. 
This last figure is about five times that tiuotcd in the first survey in 1959. 



Although the existing figures are not fully consistent, the shape 
of the curve of the total government R and D expenditure since 1950 
has a clear S-form (Graph 1). In 1955 this expenditure was only 1% 
of total government expenditure and has increased up to almost 4% In 
1966. In the following years this percentage was unchanged. 

The period from 1959 to 1966 was characterized by particular high 
rate of growth, approaching an average of about 18% per year. 

Because of the steady growth rate of the R and D expenditure in 
the business enterprise sector, the curve of the total R and D expen- 
diture as per cent of GNP is also seen to have an S-shape. 

The period from 1959 to 1966 was characterized by a particularly 
high rate of growth of total R and D expenditure, approaching an average 
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GOVERNMENTAL EXPENDITURE ON R & D 
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of 18. 5% per \ear. The following period (1966-1971) was marked by 
a slower annual rate of growth, averaging M% per year. 

From 1959 to 1966, the gro\\lh rate of total R and D expenditure 
was almost t\sicc that of the grusi* national product at current prices. 
It was still some 50^ above the latter during the period 1966-1971. 
Expressed as a percentage of the gi-oss national product at current 
prices, the ratio of total R and D expenditure was 1. 4^ in 1959. It 
reached the 2^ marK m 1966 and continued to rise regularly until it 
reached 2. 3% in 19 71. 

This trend is all the more striking as the level of total R and D 
expenditure was already relatively high m 1939, and particularly since 
1960, when the Netherlands joined the group of the most advanced nations 
in this field. 

b) Personnel employed in R and D activities 

As in man\ other countries, information on manpower employed 
in R and D activities is relatively scarce. The surveys realized in 
1959, 1961 and 1967 give an estimate of total R and D personnel in 
natural sciences and engineering. Two categories are distinguished, 
full-time and part-time. 

If both categories are considered together, there were 39,400 per- 
sons employed in R and D activities in 1959. The corresponding figure 
for 1964 was 56,910 and for 1967, 64,600 (cf. Table 2). 

It is impossible to sa> how far the figures of these three surveys 
are comparable, particularly as far as concerns the higher education 
sector where major changes seem to have occurred. This is probably 
due to differences in interpretation of full-time and part-time activities 
rather than to a sudden regression in numbers of persons employed 
full -time. 

Admitting that the three surveys give a rough picture of the general 
trend where total numbers are concerned, the growth rate of total 
R and D personnel can be estimated at some 7% between 1959 and 1964 
and to seme 4^^^ for the period 1964-1967, 

The overall rate of growth seems to have been particularly rapid 
in the business enterprise and the higher education sectors. The num- 
ber of full-time R and D personnel in the business enterprise sector 
grew cer.sidcrabl> from 1939 to 1901 and this notwithstanding reservations 
that niav be made as to the number and relative importance of corporations 
surveyed. Part-time R and D personnel in the higher education sector 
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Table 2. R AND D PERSONNEL BY SECTOR OF PERFORMANCE 
(natural sciences and engineering) 





BUSINESS 
ENTERPRISE 


OOVtRNMENl 

AND NON- 
PROFIT ORGA" 
NISATIONS 


HIGMER 
tDUCAl lUN 


TOTAL 


1959 


r " 








Full-time 


16,500 
7 1 on 


6,750 


760 

Of 1 1 V 


24,010 

JL ^ , oif yj 


Total 


23,600 


9,300 


6,500 


39,400 


1964 












24,880 
7,660 


8,690 
3,030 


440 
12,210 


34,010 
22,900 




32,540 


11,720 


12,650 


56,910 


1967 












27,000 
8, 100 


11,100 
2,400 


500 
15,500 


38,600 
26,000 


Total 


35,100 


13,500 ' 


16,000 


64,500 



SOl'RCE: Ccntial Bureau of Siaiisiics (CBS): Survey 

Spcur-en ontwikkciingswerk in NcJcrlanJ in 1967. 



apparentl> more than doubled between 1959 and 1961 and aUo increased 
considerably during the period 1964-1967. This development is closely 
Imked to the rapid expansion of higher education where the principle 
of unit^^ in teaching and research does not permit a clear-cut distinction 
between the two activities, i>o that rehcarch activity is generally estimated 
as a fixed percentage of the overall work schedule. 

In these conditions a closer analysis of these figures would not 
make much sense. There is no doubt that R and D personnel increased 
substantially during the 1960s, m line with the rapid increase in U and D 
expenditure and the overall government effort in favour of R and D 
activities. However, the available figures do not allow for a comparison 
between the two series and for an eventual examination of the trend of 
R and D expenditure per person employed in R and D activities. 
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The 1967 figures have also been classified to fit into the standard 
OECD classification. Converted into full-time equivalents, they 
indicate a total of 50.200 persons engaged in R and D activities. 

According to Table 3 there were 15.700 scientists and engineers 
in 1967 employed in full-time R and D activities. This was about 30^ 
of the total R and D personnel. No separate figures nncic available for 
technicians on one hand and other supporting staff on the other. 



Table 3. R AND D PERSONNEL 3Y LEVEL OF 
QUALIFICATION AND BY SECTOR OF PERFORMANCE 
Full-time equivalent 
Year 1967 





SCIENTISTS 

AND 
ENGINEERS 


TECHNiCIANS 


OTHER 
SUPPORTING ; 
STAFF 


TOTAL 


Business 


8, 000 


21.700 


29.700 




590 


I. 


140 


1.730 


Non-profit 


4,210 


6.360 


10,570 


Higher education , . . 


2,900 


5,300 


8.200 


Total 


15,700 


34,500 


50,200 


As percentage of 
the total 










Business 

enterprise 


S 51 


I 


59 




I 




3 


3 


Non-profit 


27 


! 


19 


21 


Higher education .... 


I 18 




15 i 17 


Total 


j 100 


100 


i 100 

1 



Si)lJRCt: <.BS MJfvcy. Spcuf-cn ontvikkcUngswcfk in Ncdaiand in and OECD 
classification and estimates. 
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About 60% of all R and D personnel were employed in the business 
enterprise sector, 21% in the non-profit institutions > 17% m the higher 
education sector and 3% in government agencies. The distinction 
between the government sector and the sector of non-profit institutions 
is made essentially on an institutional basis and ma> seem rather 
arbitrary , as ihe major part of the non-[)rofit institutions are govern- 
ment "foundations*', more or less fully supported by the public author- 
ities. 

For scientists and engineers the breakdo\vn is slightly different. 
One out of ever> two of these highly qualified persons is employed in 
the bu£>iuess enterprise sector, 31% in the non-profit institutions and 
the government sector, 18% in the higher education sector. 

As far as the overall numbers are concerned, the breakdown seems 
to coincide largely with that of overall R and D expenditure as will be 
seen later in Chapter II, on patterns of pertormance, funding and types 
of research. 

— 2. TIIF. NETHERLANDS R AND D EFFORT IN AN 

INTERNATIONAL CONTEXT 

International comparisons of R and D effort have been so far based 
on a sm.*ll number of indicators which mainly compare R and D expend- 
iture and R and D personnel both in absolute figures and in relation 
to macro-economic and macro-social magnitudes such as the gross 
~ national product, the total population or the civilian labour force. 

It must be remembered that all these figures are subject to explicit 
reservations as to the degree of comparability. Methods of evaluating 
R and D expenditure still differ considerably from one country to another. 
Calculations of gross national product data continue to be dependent on 
the national system of aggregates and on methods of weighting their 
main components. Conversion of money values at official exchange 
rates must be considered as very tentative as it cannot reflect relative 
price levels and the actual purchasing power of national currencies. 

The figures and calculations in comparative tables and charts 
should be regarded as approximate magnitudes rather than precise 
measurements, particularly in the case of ratios relating R and D 
expenditure or R and D personnel to macro-economic aggregates. 

a) Gross national expenditure on R and D 

The first element of comparison is the total amount of gross expend- 
iture on R and D which can be regarded as a very rough indicator of a 
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country'b overall robearch potential. On thit> criterion the Netherlands 
came eighth m the 1963/65 comparative table and seventh in the 1967 
statibtical survey of the OECD countries. It thus came immediately 
after countries who.se j>opulation and gioss domestic product *ire higher 
by fai than tho^e of the Netherlands, Broadly s|)eal\ing it amounted to 
a fourth of the amount devoted to R and D by Germany and to a fifth 
of the French or the British total expenditure. 

However this type of comparison remains subject to manj caveats, 
both intrinsic and methodological. It does not reveal the real impor- 
tance of R and D activities m the national frame-work as compared 
with othei aspects of the economic and social situation of a country, 

b) R and D related to the gross national product 

The relative importance of R and D expenditure can be expressed 
more suitabi\ as a ratio of the gross national product. This gives an 
idea of a country *s R and D effort in [)ropoi'tion to its current domestic 
production and overall economic situation. 

The table for the years 1963/1965 shows that in relative terms the 
Netherlands shared third place with France among the OECD countries, 
after the United Kingdom, with 2, 3^:^ , and the United States with 3, 1^^ 
of gross national product. 

The 1966/67 international statistical \,oav > ielded practically the 
same ranking, the Netherlands being on a level with France, following 
the United Kingdom and the united States- However, with a figure of 
2, 3*^, the Netherlands improved its relative position in comparison 
with the United Kingdom (2,4%) and the United States (3, 1%) as well 
as with most of the other OECD countries, 

c) R and D expenditure and gross national product per capita 

Another approach is to consider the relation between total and D 
expenci^.ure expressed as a percentage of the gross national product and 
the gross national product per capita calculated in United States dollars. 
Here again the latter figure must be considered as a rough approximation 

If two envelope lines are traced tu delineate the possible relation- 
ship between the two magnitudes it appears that the Netherlands have 
the best relative position among the OECD countries, in other words 
that it spends more than any other OECD country in relation to its 
gross national product per capita, or that it has the highest relative 
expenditure per dollar of gross national product per capita. 
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Table 4. GROSS NATIONAL KXPENDITURE 
ON R AND D IN THE OECD COUNTRIES 
1963/ 19G5 





GROSS 


NATIONAL 


AS A 




R AND P 


EXPENDITURE 


PERCENTAGE 






! 


OF GROSS 




MILLION 




NATIONAL 


NATIONAL 


MILLION 


PRODUCT AT 


i Q'RRENCY 


fS $ 


MARKET PRICES 




l-NITS 







f 



United Stales (19G3/64) . . 
United Kingdom (1964/65) 

France (1964) 

Netherlands (1964) 

Switzerland (1964) 

Sweden (1964) 

Japan (1964/65) 

Germany (1964) 

Canada (1965) 

Belgium (1963) 

Nor\vay (1963) 

Italy (19G5) 

Ireland (1963) 

Turkey (1964) 

Austria (1963) 

Spain (1964) 

Portugal (1964) 

Greece (1964) 

MH RCE.s, Lntcfnattonal Statistic al Ycaf j ot Research and Dcvclopmcm, 
Canada, France, Italy, Japan: national statistics. 
Switzerland: evaluation by the Secretariat, 



21,075. 0 


21,075. 0 


3.4 


771.4 


2,159.9 


2.3 


7,950.0 


1,650. 0 


1.9 


M96. 0 


330. 0 


1.9 


870. 0 


203. 0 


1.6 


1.331.6 


257. 0 


1.5 


381 » 600. 0 


1,060.0 


1.5 


5,745. 1 


1,436.3 


1.4 


680. 0 


630.5 


1.3 


6,841. 7 


137, 0 


0.9 


303.2 


42,4 


0.8 


221, 150. 0 i 


356. 7 


0. 6 


3. 7 1 


10. 5 


0.5 


247. 4 


27, 5 


0.4 


602. 9 


23.2 


0.3 


1.861.7 1 




0.2 


265. 8 i 


9. 0 


0.2 


237. 6 1 


7.9 


0.2 
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It is well-known fact that the overall R and D effort has been 
greatU enhanced by con^idci atiuni> of national .securitv and inter- 
national prestige. In i>e\eral countries the strengthening of national 
defence and military potential lead,s to a rapid ex]jansion of research 
for military purposes. Though this categor\ of research is expected 
to be instrumental m contributing to innovative processes m a countr> , 
its aims are not directly related to economic growth. In order to 
analyse the role uf research in the advancement of the economic system, 
it ma} therefore be enough to ibola*^^; military research and to consider 
only civilian li and D expenditure. 

It is difficult to distinguish statistically between the two categories, 
as criteria and accounting practices may var> from one country to 
another. Notwithstanding its mheient limitations, this kind of approach 
mav prove useful, in particular in conifjaring countries whose military 
ambitions and research activities are modest if not negligible. 

The orders of magnitude obtained b> this approach give a rather 
different i)icture of the R and D effort ext)res6ed as a percentage of 
the gross national product. 

On the basis of civilian R and D expenditure, the percentage of 
the gross national product devoted to the research effort is highest 
in the United States, but the Netherlands reaches practically the same 
relative level with somewhat less than 2.2%. It is thus far ahead of 
other OECD Member countries, including the most highly industrial i/-ed 
ones such as the United Kingdom, Germany, France and Japan. 

e) Total R a nd D personnel^ qualified scientists and c" gi»Vcy s 

On man> counts the number of persons engaged in R and D activities 
appears to bo the most appropriate indicator of research potential of 
a country, novvev»;r m the pv^sent state of statistics, it does not allow 
for an accurate assei>sment of leseareh endeavour. Aji international 
con^parison runs up against many difficulties. Only fragmentary data 
are available so far, and these are not always fully homogeneous, as 
notable diffciences (persist in methods of assessing the time actually 
devoted to research and to express it in full -time equivalents. 

Though no far-reaching conclusions can \xi drawn from theso 
figures, they seem to confirm broadly the relative orders of magnitude 
obtained by comparisons of R and D expenditure. 

According to the 19G7 statistical survey the total R and D personnel 
in the Netherlands was estimated at 30,200 or 1, 1^ of the total civilian 
labour force. 
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RELATION BETWEEN R&D EXPENOlTURh 
AND GROSS NATIONAL PRODUCT PER CAPITA 

1%; 

«l GNP 




GROSS NAftONAl PROOOCr PSR CAPITA 

U^*'* 0£C0 
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On this criterion of relative importance to the total civilian labour 
force, the Netherlands comes immediatel.N after the United States, 
preceding all other OECD countries. 



Table 6. CIVIL R AND D EXPENDITURE 
AS PER CENT OF THE GROSS NATIONAL PRODUCT 





I 


1 

TOTAL 


CIVILIAN 


COUNTRY 


; YEAR 


I R AND D 


R AND D 



EXPENDITURE 



EXPENDITI'RE 



United States . . 
Netherlands , , , 
United Kingdom 

France 

Germany 

Japan 

Canada 

Norway 

Belgium 

Italy 

Ireland 

Austria 

Greece 



1966 


3. 1 


2.2 


1967 


2.2 


2. 15 


1966/67 


2.4 


1.7 


1967 


2.3 


1.6 


1967 


1.8 


1.5 


1967 


1.5 


1.4 


1966 


1.3 


1. 1 


1967 


1.0 ! 


0.9 


1967 


0.9 


0.85 


1967 


0. 7 I 


0. 65 


1967 


0. G i 


0.6 


1966/67 


0.6 j 


0.6 


1966 


0.2 j 


0.2 



SOrRCE: OECD and Wetenschapsbudget 1971 . Table 13. 



A \er> similar pattern is obtamed bv looking at the ratio of qualified 
scientists and engineers to the total civihan labour force. In relative 
terms, the Netherlands rank a considerable way behind the United 
States but in front of all other OECD countries. 

It ma> be argued that the Netherlands estimate of R and D personnel 
is rather high in comparison to relative figures on R and D expenditure. 
This mav be due to difficulties in computation of full-time equivalents, 
in particular in the higher education sector. 
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PATTERN OF R AND D EFFORT 



The basic feature of the Netherlands pattern of R and D effort is 
a clear-cut defmitiun of the respective roles of the business enterprise 
sector and the Government, both as sectors of performance and sources 
of funds. In the business enterprise sector |X2rformance and financing 
are practicalh identical and the sector's own funds cover almost the 
totality of expenditure. 

Government prefers to refrain from performing U and D and to 
act throut;h intermediate bodies and institutions in order to combine 
the advantages of bringing scientists to assume extended responsibilities 
with more distant and >et efficient administrative supervision. 

Governmental funds finance the bulk of R and D expenditure in the 
higher education sector, which preserves autonom> as regards the 
choice of research projects and programmes. 

Its financial sponsorship remains b> over ninety per cent the basic 
source of funds of big research organisations created to ^.Tomote research 
and development in fields of general character or of a particular interest 
to the community. 

I. R AND D EXPENDITURE BY SECTOR OF PERFORMANCE 

The .statistical surve\s carried out for several bench-mark years 
bv the Central Bureau of Statistics and the estimates b\ the Ministr> 
of Lducation and Sciences make it possible to anal>se the structure of 
R and D activities during the period 1959-1971. 

The Netherlands statistical material allovvh for a disttaction between 
natural sciences and engineering on the one hand and social sciences and 
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humanities on the other. From 1959 to 1971, the total amount of R and 
D expenditure at current prices sectupled in the field of natural sciences 
and engineering, whereas there was a ten-fold increase in the domain of 
social sciences and humanities. 

However, this latter category is still relatively small. In 1959 
its share of overall R and D expenditure was 3.3%. It rose regularly 
during the 1960s, attained 5. i% in 1967 and was estimated at 6. 5% m 
1971. 

In 1971 some three -fifths of total 11 and D in soc**'.! sciences and 
humanities were performed in the higher educfition sector and the 
remaining two-fifths in the governmental sphere, mciudmg contributions 
to different international organisations. 

The bulk of R and D activities continues to take place in natural 
sciences and engineering (93. 5% of the overall R and D expenditure in 
1071 as against 96, 7% In 1959). At current prices the expenditure in 
this field rose from about 500 million guilders in 1959 to about 
2,800 million guilders in 1971, which Indicates a rapid and remarkably 
sustained rate of growth during this period. 

a) Business enterprise sector 

The figures available show a regular steady Increase in R and D 
activities in the business enterprise sector. They suggest an average 
annual growth rate of about 15% for the period 1959-1971. At current 
prices, total funds spent on intra-mural R and D activities rose from 
336 million guilders in 1959 to 1,055 million guilders in 1967, and to 
an estimated 1.590 million guilders In 1971.* 

The share of the business enterprise sector in overall R and D 
expenditure (natural sciences and engineering plus social sciences and 
humanities) accounted for 62% In 1959. It dropped to 58% in 196*1 and 
53?^ in 19G7, and rose again to 57% in 1971. 



* n lias to be remarked iliai In these figures the R and D of enterprise* with iO-5o 
persons are excluded. In its surve)S of iM, 1 jC4 and 1J67 the Central Bureau of ^Statistics 
has estinated the iiitra-fnuial R and V of these uu^ll enterprises at rcipcttively b miliion, 
r. inilUon and 2'> tiiilUon guilders, in tevieving ihe*w data tiic <,entrai Bureau of statistics 
doi^bted tlie reIiabiUt> of these last nientioned figures. Therefore, these enterprises are 
exvtuded from the resuhs of the IJCj surve> , in order to make the data comparable in the 
case of historical series figures for enterprises vith iO-.iO persons are excluded. 

An exception are the tables in which only the year 1961 is mentioned, because 
the Central Bureau of Sutlstics had reported for ijCZ to the uEcD data inclusive of enter- 
prises with 10-50 persons. 
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The changes in the relative importance of this sector are almost 
entirel> attributable to the modifications in the growth rates of other 
sectors and m particular to two distinct phases in governmeatal policy, 
characterized by a very rapid expansion until 1966 and a more balanced 
growth from then until 1971. 

It may be assumed that the steady growth of R and D activities in 
I business enterprise sector was at least partly stimulated by shifts 
m the sue pattern of firms. There seems to be more and more evidence 
that these must reach a certain minimal threshold in order to profit 
from research activities. On the a\erage, the intensity of research 
tends to grow with the size of the fiim. According to the 1964- survey 
b\ the Central Bureau of Statistics, there was quite a difference between 
small, medium-sized and large societies. In firms employing 10-99 
persons, about l^ of the staff was engaged in R and D activities, in 
those with 100-999 employees i, 3%, and in those employing more than 
1,000 persons the fig\ire was 3. 6%. 

In 1959 about 35% of industrial manpower were working in firms 
emploMng more than 1,000 employees. This percentage rose to 41% 
at the end of 19G8. However, no single figure can show fully the extent 
of concentration which took place during the 1960s and has continued 
since as is shown by the enduring tendency to merge and to pool both 
productive and innovative resources. 

b) Public sector 

As has been shov^Ti in Graph 1 government expenditure on R and D 
increased rapidly. During the period 1959-1966, in particular, its 
growth rate was much more rapid than that of the business enterprise 
sector. From 1966 to 1971, the rate of increase slowed down, partly 
as a consequence uf the previous ex]>ansion and partly through changes 
in policy priorities. 

The breakdown b> mam directions of allocation makes it clear that 
the trends were more irregular in nuclear, space and defence R and D 
and m contributions to international organisations than in f'onds devoted 
to economic and social fields of research. 

Military R and D increased rapidly in the years 1959-1964, mostl> 
because of implications of weapon procurement procedures within the 
framework of NATO and the need to devote an increasing amount of 
national defence budget to research and development tasks in order to 
follow the general tendency to scientification and sophistication in new 
strategic and deterrent devices. 
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Table 8. TOTAL KXP^NDITUUE ON U AND I) 
BY Sl-XTOU OP PKUPOKMANCK 



A. Natural sciences and engineering 



nusines«s enterpri 



Go\*ernment" 

excluding higher edueation, 
international organisations, defence, 
nuclear and space H and D « 

Gox'erninent' 

nuclear, space and defence HandD . 

Governn\ent' 

contributions to international 
organisations 



Higher education 

governn\ent expenditure in 
this sector 



Total natural sciences and engineering 



MILLION ^.I'UnERS 

111 VI li>»M VjCil 

336 ClU 1.055 1,590 

OU 9C 171 3G1 

2C 91 l'J7 180 

9 34 59 . 53 

„ CI 19J 283^ ' -126_ 

191 1,0C'J 1,715 2,G10 



B. Social sciences and humanities 

Government" 

excluding higher education sector 
but including contributions to 
international organisations 



Higher education 

government expenditure in 
this sector 



Total social sciences and humanities 



19 



31 



Si 



10 32 65 102 

17 51 99 18C 



Total A ♦ B 



508 1, 115 , 1,8M 2.79G 



1. <.ompriJtn); ai$o mote or 1cm indcpcnocm foondailons iiiaiiii^ financed h> xovcrnmcni. In the fi^utc$ 
for the buslricsj sector arc alio cornprtscd jome amountj uh^h are financed by ^o^cxnincnt. Thcjc 
xtnonnn arc Fl. 7 mlltlon fot I irvj. Fl. »a million fof l'\e>1 and Fl. '» > milhon tot 1071. 

SOl'RCFv Minji$tr> of Education and sciences and OUA\ 
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Table 9. TOTAL EXPENDITURE ON R AND D 
BY SECTOR OF PERFORMANCE 







1 

PERCENTAGE OF TOTAL 






t 1951) 


19C4 I 


1967 


19'il 


A. 


Natural sciences ami engineering 


\ 
I 












6G. 7 


58.8 


58. 7 


57.6 




Government 

excluding higher education, 
international organisations, 
defence, nuclear and space 
R and D 


n.4 


8.5 


9.3 


i 

j 12. 7 




Government 

nuciear, space and defence 


5.0 


i 8.0 


8.0 


6.3 




Government 

contributions to international 


1.8 


3.0 


3.2 


1 1.0 




Higher education 

government expenditure In 




! 

17.2 


15.4 


^ 

15.0 




Total natural sciences and engineering. 


96. 7 


95. 5 


94.6 


, 93. 5 

1 


B. 


Social sciences and humanities 


i 






1 




Government 

excluding higher education 
sector but including contributions 
to international organisations 


1.4 


1.7 


1.9 


i 

; 2.9 




Higher education 

government expenditure 


1.9 


2.8 


3.5 


I 

3.6 




Total social sciences and humanities . . 


3.3 


■1.5 


5.4 


6.5 




^ 100 


1 


L ^^^^ 


; 100 



5<)l»R<vES' Minlitxy of EJucadon and Scicnccj and OECD. 



During the .same period, R and D expenditure rose t>teepl> in the 
fields of nuclear ph\sics and energ\ , space and space technolog>. The 
main reason svas that in 1959 this kind of research was still in its 
take-off stage in the Netherlands, As far as nuclear physics is con- 
cerned, it was also stimulated m the first stage of development of 
Euratom, Once adequate facilitie,s had been built the rate of growth 
of the resources devoted to these fields slowed down and some pro- 
grammes were reduced or discontinued. This explains the fact that 
part of the overall expenditure on R and D dc\oted to nuclear research, 
space and defence increased from 57t in 1959 to 87c m 1964 and 1967, 
but dropped to 6, 3% in 1971, 

This situation also reflects the growing difficulties in going on 
with projects of international co-operation in the domain of nuclear 
and space research. These difficulties e.xplain, too, the cutting down 
of the contributions to international organisations. This amount in- 
creased rapidly until 1967, in that >ear it reached 3, 2% of the overall 
expenditure on R and D, However its relative importance fell again to 
1, 9Ct in 1971, It must be pointed out in this connection that about 90% 
of the Netherlands contributions to international organisations have been 
intended for R and D work in nuclear physics and energy, and in space 
exploration and technology. 

All other fields of governmental or public sponsored R and D, 
registered a sustained growth rate during the period 1959-1971. They 
practically maintained their share in the overall expenditure on R and D 
with 11,4% in 1959 and 12.7% in 1971, 

When all categories of governmental or public sponsored R and D 
in natural sciences and engineering are added together, the> amount to 
about 21"a of overall R and D expenditure m 1971 as against al>out 20%, 
in the bench-mark >ears 1961 and 1967, but slightly more than in 1959. 
This seems to hint at a close link between the pattern of economic 
development .md an accompan>ing rather <han intervening role in public 
policy. 

c) Migher educatio n 

The higher education sector has been the most d>Tiamic one during 
the period 1959-1971. According to the estimates by the Ministi\v of 
Education and Sciences, the expenditure on R and D in natural sciences 
and engineering rose from 61 million guilders in 1959 to 426 million 
guilders in 1971, that is about seven times more. Accordingly, the 
share of higher education in the o\erall expenditure on R and D jumped 
from 11. 8^? in 1959 to 17, 2% in 1961, but tended to drop again some- 
what in the following years to 15% in 1971, 
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In social sciences and humanities the rate of gro\vth in R and D 
expenditure was still higher, the total amount rose from 10 million 
guilders m 1959 to lUO million guilders in 1971, and the relative impor- 
tance of this type of research increased from 1.9% in 1959 to 3. 5% in 
1967 and levelled off to 3. 6% in 197 1. 

The estimates for the various bench-mark years are subject to 
reservations. The figures for 1959 and 1964 are based on the surveys 
carried out by the Central Bureau of Statistics, using a different method 
in each case. The results of the 1969 surve\ were used in the 1967 
and 1971 evaluations. The figures for 1967 resulted b> interpolation 
from the 1964 and 1969 data. The ratios calculated in 1969 were used 
again in the 1971 evaluation. In other words, it was assumed that 
R and D activities in the period 1969-1971 represented a fixed proportion 
in the higher education sector. 

Such a straightforward method related R and D directly to the 
expansion of the higher education sector as a whole. It derives the 
increase of research from the teaching function and in the last analysis 
from the growing numbers of students. However, experience in other 
countries and comparison of the 1964 sur\ e\ of the Central Bureau of 
Statistics with the 1969 surve> suggest that the rai>id expansion of students 
tends generally to augment the student/teacher ratio, increases thus 
the burden of teaching and i>imultaneoui>l> reduces the time and resources 
per student devoted to research. 

2. R AND D EXPENDITURE BY SOURCE OF FINANCE 

Statistics on the financing of R and D activities show two main 
sources of funds, the business enterprise sector and the government. 
Between the two the flow of transfers is negligible. As regards the 
business enterprise sector, the figures of funding are almost identical 
to those of intra-mural performance. 

As IS shown in Tables 10 and II other sources of finance account 
to about 4% of the total, half of which comes from abroad and the other 
half from non-profit institutions. 

According to the OECD standard classification, all agencies with an 
independent legal status are included in the non-profit institutions sector, 
whereas the government sector includes only research organisations de- 
pending directly on a ministry or another public authority. 'Hie large 
public-sponsored research organisations like the Netherlands Organisa- 
tion for Applied Scientific Research (TNO)* and the Organisation for 

* Ncdcrlanschc i)rgainMUc voor rocgcpas5-Nau*urwctcnsthappcUiK OiiUcx^ocK, 
for which i\\c abbrcviaUon TNO is currently used. 
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Pure Scientific Research (ZWO)* in particular are thus included in the 
non-profit institutions sector. Consequently, this latter appears as a 
major performer several times more important than the government 
sector and not very far behind the higher education sector. 

Table 10. R AND D EXPENDITURE FOR NATUIUL 
AND ENGINEERING SCIENCES BY SOURCE OF FUNDS 
AND BY SECTOR OF PERFORMANCE 
1967 

(By OECD standard classification) 



SOURCE OF 






NON- 
PROHT 
INSTI- 
TUTIONS 






aJNDS 

SECTOR OF 
PERFORMANCE 


BUSINESS 
ENTERPRISE 


GOVERN- 
MENT 


HIGHER 
EDUCATION 


TOTAL 


Business 














1,017 




22 




1»039 


Government .... 


10 


50 


281 


283 


624 


Non-profit 














13 




7 




20 




15 




20 




35 










Total 


1,055 


50 


330 


283 


1,718 





SOl^RCE: CBS survey: Speuf-en ontwlkkcUngswerk in NedcfUnd 1967 rcvijcd by the 

Ministry of Education and Sciences in accordance with the provisional results of 
the CBS research-survey for 1969. 



In 1967 almost 97% of the intra-mural R and D in the business 
enterprise sector was financed from the sector's own funds and a very 
small amount was financed by the Government (1.6%) and by sources 
abroad (1. 4%). The business enterprise sector contributed to a fairly 
modest extent to the funding of R and D in the non-profit mstitations 
(about 1. 2% of total R and D funds of business firms). 

More than 90% of the financing of the non-profit institutions was 
secured by governmental funds. A small amount was provided from 
abroad. Own funds accounted for a still smaller share, about 4% in 
the case of the ZWO but only about 1% in that of the TNO. 

♦ Nederlandse Organlsatic voor Zuiver-Wctcnschappelljk ondexzock, abbreviated 
as ZWO. 
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Table 11. TOTAL EXPENDITURE ON R AND D 
BY SOURCE OF FINANCE 
1967 

(As percentage of total) 





BUSINESS ' 
ENTERPRISE 


GOVERN- 
MENT 


NON- 
PROFIT 
INSTI- 
TUTIONS 


HIGHER 
EDUCATION 


TOTAL 


Breakdown of 
funds by 

receiving sectors | 












- Own funds .... 


96.4 




6.7 






- Government . . ' 


1. 0 


100.0 


85.2 


100. 0 




- Non-profit 
institutions . . 


i 

1. 2 


- 


2.1 








1 A 




0. v 






Total 


100.0 


100.0 


100.0 


100.0 




Breakdown of 
funds by 
financing sector 












- Business 
enterprise .... 


97.9 




2. 1 




100. 0 


- Government . . . 


1.6 


8.0 


45. 0 


45. 4 


100. 0 


- Non-profit 
institutions . . . 


65.0 


- 


35. 0 




100.0 




42.9 




57. 1 




100.0 


Total intra-mural 
R and D 


~ 


2.9 


19.2 


16. 5 


100.0 







SOlRcE: CBi> purvey: Speur-cn ontvtkklUngsvcrk In Ncdahnd 1J67 . and Ministry of 
Education and Sciences. 
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Research in the higher education sector was financed entirely by 
the Go\ ernnient. This is consistent with the general institutional frame- 
work of the Netherlands system of higher education. 

In 1967, about 15% of the government funding went to the higher 
education sector, to various non-profit institutions and about S% 
to government research units, onl> about 2% went to the business 
enterprise. 

As regards the Government, its role as a source of funds is 
basically to secure the training of highly qualified personnel, the 
financing of R and D in the higher education sector and the financial 
sponsorship of an array of non-profit institutions. Big non-profit re- 
search institutions like TNO and ZVVO were created on public initiative 
so that science could serve the communit> better. These bodies have 
a clearly defined autonomy and scientists with administrative experience 
share responsibilit> for their policy and direction with leading person- 
alities from the private sector and with civil servants. An institutional 
framework such as this is considered to foster R and D in sectors 
where service to the community is the essential criterion and at the 
same time preserve some elementary supervisory powers for the 
Government. 

Total R and D funding can be divided roughly as originating to 
three-fifths in the business enterprise sector and to two-fifths in the 
in the government sector. With some minor fluctuations, this breakdown 
has characterized the development from 196-1 to 1971. 

As is shown in Table 12 the importance of the business enterprise 
sector as a performer and as a source of finance is practically the 
same. In comparison with other countries, its share as a performer 
is less important than in the United States, the United Kingdom, Sweden, 
Germany, Belgium and Italy. However, as a source of funds its share 
in the total R and D effort is among the highest, on the same relative 
level as Belgium, Germany, Sweden or Japan. 

3. EXPENDITURE ON U AND D BY TYPES OF RESEARCH 

Given the difficulty of breaking down expenditure on R and D in 
three main categories corresponding to the definitions in the Frat>cati 
Manual, the Central Bureau of Statistics limited its 1967 and 1969 
statistical survev to a simple division between research and develop- 
ment. These figures are not entirely comparable with those of the 
1964 surve> , which gave a separate account of fundamental research, 
applied research and development. 
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Table li KKTKIUMUbK AS A SKCTOH OK PfcUFOUMANCK UY SOUUCE 
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II 
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>7 






* i 


(* 1 
















*\\ 


1 




3.3 


0 


0 


1 r, 




69 M 






1967 


'/J 






4. 1 


1 •» 




1 7 




66 8 


Canadi 




1963 


J2 


It 




6 1 


0 


«) 


1,6 




39 7 






ISO'* 


31 


i 




7 1 


i» 


II 


3.9 




42 6 








30 


* 




b 3 


0 




1 9 




37* 7 






1969 


*J9 






5 3 


0 


HI 

. i 


1 >• 


* 


36 6 








Jl 


J 




15 5 


1) 








47. 3 






I96J 


J2 


6 




14 H 


it 


t) 


1.5 




48, 9 






I96:> 


30 


i 




IH. H 


li 




2 5 




'»1 't 






190 . 


30 


£ 


• - 


20 6 


II 




2 3 




l>3. 1 






1961 


56. 
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0 3 
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35, 1 
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u 


0 5 




62. 1 






1965 
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1 3 


0 
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1963 
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U. 2 


(1 




0 




56.3 






196? 


'*3 






0 * 


•> 1 




0 
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1961 


>1. 


7 




0 f, 


2, 1 


0 










• 


1967 




7 




0 H 


0. K 


0 


0 H 


• 


1 






I96J 


37 


i> 




12 2 


1 


ri 2 


l>3 




')1. 7 


^ _ __ 




1967 


36 
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12 3 
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1 1 
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11 
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According to Table 13 fundamental research and apphed research 
amounted to 955 nulUon guilders m 1967 and de\elopment to 9U5 g\iildeis, 
that is, the overall expenditure on R and D was divided about equall> 
between research and development. 

Table 13. R AND D EXPENDITURE 
BY TYPE OF ACTIVITY AND SECTOR OF PERFORMANCE 

1967 

(OECD standard classification) 





FUNDA- 
MENTAL 
RESEARCH 


APPLIED 


1 

1 

I)EVEIA)P- ! 


TOTAI 




RESEARCH 


MENT 

[ 


a) Million guilders 






{ 




Business enterprise , . 


33 


5 


745 ' 


1,080 




35 


15 


50 


iNon-protiL 












240 


90 


330 


Higher education .... 


345 


55 


400 


Total 


955 


905 


1,860 


b) Percentages 










Business enterprise . . 


31 


69 


100 




70 


30 


100 


Non-profit 






i 




institutions 


73 


27 


100 


Higher education .... 


86 


14 ' 


100 


Total 


5 






100 



SOURCES; (.BS Survey v^pcur-cn Ontvikkchngvcrk in Ncdcfbnd I Hi: and O^LD 
standard classification. 



As ma> be expected, the share of research it, iclativcl\ highest in 
the higher education sector, with 89% of the total in 1961). In non-profit 
institutions, research amounted to 73 h and m guveuuent agencies to 
70% of total H and D expenditure in 1967 and to 73rc in 1969. 
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The relation between research and development is practically 
reversed in the business enterprise sector, where research accounted 
for 29% and development to 71% of R and D expenditure. 

The Ministry of Education and Sciences estimates for 1971 as 
shown in Table 14 indicate a similar pattern. As regards overall 
expenditure on R and D, the relative importance of development is 
about the same as the share of research. 



Table M. EXPENDITURE ON INTRA-MURAL R AND D 
BY TYPE OF ACTIVITY AND SECTOR OF PERFORMANCE 

Year 1971^ 





NUIUON GUILDERS 


% OF TOTAL 




RESEARCH 


DEVELOP- 






DEVELOP- 




TOTAL 


RESEARCH 






MENT 




MENT 


Business enterprise . 


•161 


1,129 


1,590 


29 


71 


Higher education . . . 1 


481 


59 


540 


89 


U 


Government 


53 


20 


73 


73 


27 


Other institutions*^ . . 


343 


127 


470 ; 


73 


27 


Total 


1»338 


1,335 


2,673 


50 


50 



1. According to 1969 ratios: some institutions arc not included. 

2. Total or weighted averages of data for non-profit institutions sponsored by the 
Government, 

SOURCE: Ministry of Education and Sciences. 



B> sector, there are onl> minor changes in the respecthe shares 
of research and development in the "other m^ititutions'' sector. The 
sinulantv between the 1971 pattern and the breakdown for 1967 is not 
surprismg, as the estimates for 1971 are based on the ratios established 
m the 19G9 sur\e> since there have been no major changes between 1967 
and 1969, The higher education sectors show no nidjur chixnges between 
the 1964 sun^ey and the 1969 survey. 

In comparison with other OECD countries, the Netherlands pattern of 
expenditure on R and D by tvpe of research closel> ri ocmbles what can 
be considered a "continental model" with a relatively large share of 
fundamental and applied research, as against the "American model" in 
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which the share of both fundamental and applied research accounts only 
for about a third of overall expenditure on R and D. There seems to be 
a tendenc> to enlarge the share of development, in particular in the 
field of community -oriented t>pes of research performed in government- 
sponsored non-profit institutions. 



4. R AND D EXPENDITURE BY TYPE OF COST 

Intra-mural R and D expenditure by type of cost can be analysed 
for three bench-mark years 1959, 1961 and 1967. In the first statistical 
surve> b\ the Central Bureau of Statistics labour costs and other current 
expenditure were lumped together, The> accounted for 76% of the 
overall expenditure on R and D. In the 1964 and the 1967 surveys other 
current expenditure was given separately from the labour cost. For 
both 1961 and 1967 it accounted for about a quarter of the total (24%). 
The labour costs amounted to 52% in 1964 and to 55% in 1967. The 
share of capital expenditure remained relatively high, with 24% of the 
total in 1959 and 1964 and 21% in 1967. 

The share of current expenditure (labour costs plus other current 
expenditure) was highest in the business enterprise sector (85% in 
1967) followed bv the government and non-profit institutions sector 
(79% in 1967). Conversely , capital expenditure amounted to about a 
sixth of the total in the business interprise sector and to about a fifth 
of the total in the government and non-profit institutions sectors. 

In all the three bench-mark >ears, capital expenditure was relatively 
high in the higher education sector. It fluctuated at about two-fifths of 
the total, from 37% in 1959 to in 1964 and back again to 37% in 
1967. This appears to be linked with the expansion of higher education 
and the corresponding expansion of education and research facilities 
in this sector. 

Some indications on average expenditure b> person employed in 
R and D can be gathered from the 1964 and 1967 data collected bv the 
Minister of Education and Sciences (Table 16). 

These figures must be interpreted with the utmost caution, as a 
direct comparison of 196 1 and 1967 data liardlv seems possible. They 
suggest a trend towards a reduction of differences in expenditure per 
person in various sectors. It could impl\ better information and more 
mobility within the R and D activities. The internal mobility has 
undoubtedlv been enhanced b\ the extension of relationships between 
business firms and higher education, reflected in particular in the 
increase of the number of highly qualified business and industrial experts 
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Table 15. INTIIAMUHAL R AND D EXPKNDITUUE BY TYPE OF COST 



rVWlENT EXPDJDITIRE 



a) Mtl Uon gutU lers 
1959 

Hustncss cntcrprlHC . . . . . 
Governnwnl and noti-profil 

InHtitutlons » 

Higher education ........ 

Total 

1961 

Business enterprise . . . . . 

Govornment and non-profit 
institutions . ....... 

Higher education ......... 

Total ..... ............ 

1967 

BuHinoss enterprise . . . 
Government and non-profit 

institutions 

Higher education ........ 

Total ....... 

b) Percentages 
1959 

Business enterprise «... 
Government and non-profit 

institutions . 
Higher education . . 

Total . 

1961 

Business enterprise , , 
Government and non-profit 

institutions 
Higher education . .... 

Total , 

1967 

Business enterprise . . . 
Government and non-profit 
institutions . « ..... 
Higher education 



' LA8<.H)R 


I ! 
[other < CKKrNTj 
; EXPENPlTl'Kt 


LXPENDITI lil£ ; 


TOTAL 




i 

J 


1 


61 ' 


344 




86 
41 


j 


41 j 
24 


127 
65 




410 

t 




126 


536 


376 


i 


168 


100 1 


644 


145 
97 




61 

42 


80 
107 


286 
216 


618 




271 

1 


287 


1,176 


615 




300 


165 


1,080 


215 
195 




K5 

55 

_ ^ 


80 
150 


380 

400 


1.025 


1 


440 


395 ' 


1.860 




i 

1 

82 




i 

18 


100 




68 
63 




32 
37 


100 
100 




76 




2t 


100 


58 




20 


16 


100 


51 
40 




21 
17 


2K 
13 


100 

100 


52 




24 


2t 


100 


57 




28 


15 


loo 



57 
t9 



22 

n 



21 
37 



100 
100 



or spccialistb acting ai> "associate |)art-time profej>iiorj>"* in universities 
and above all in scientific, nicdical and engineering faculties. According 
to one estimate, 262 researchers from the business enterprise sector 
devoted part of their time to teaching at universities in 1969. 



Tabie 16. EXPENDITURE ON U AND D PERSONNEL 

EMPLOYED IN R AND D 
R AND D EXPENDITURE PER PERSON EMPLOYED 
IN NATURAL SCIENCES AND ENGINEERING 





EXPENDITURE 
<NtlLUON 
CI ILDERS) 


PERSONNEL 
FULL-TIME 
EOl'lVALENTS 


pv nt? VTr\i ♦1*1 »Di? 

LaPLNDITURE 
PER PERSON 
EMPLOYED 
(Ol'lLDERS) 


Business enterprise 








1964 


664 


27,280 


24.3 


1967 


1,080 


29,700 


33. 0 


Higher education 








1964 


193.7 


5,820 


33.3 


1967 


283.5 


8,200 


34.6 


Other R and D 








institutions 








1964 


188. 4 


10,400 


18. 1 


1967 


317. 6 


12,300 


25. 4 



SiH RCE" Mtnisiry of Education and iicicnccs. 



Another aspect of mobilitv 's the *'brain -drain** which has been a 
niajor concern in some European countries. In order to assess its 
extent, tlic Netherlands guv eminent in 19C7 charged a special cunimittee 
tu investigate the Quvns uf scientific jxirsonnel going abroad and coming 
from abroad. 

According to the conciusions uf this committee the overall trend 
was not disquieting as far as sheer numbers are concerned. There 
mav be a qualitative loss in :>uiiie dL:>cLphnes but it is laigelv compensated 

* Buiicn^cwoon hooglcraar. 



58 



by the gains in communication and co-operation acrosi> national 
boundaries. 



It has been a tradition in the Netherlands for young people to 
complete their higher education by a period of study or stay abroad. 
Most of them returned after periods, varying in length, spent at foreign 
universities or in research centres. It has been generally admitted that 
this practice has been highly beneficial and has allowed the Netherlands 
scientific effort to be maintained at an international level. Consequently 
no special measures are necessary for the time being, and it is deemed 
that the best means to attract brilliant young researchers is to create 
centres of excellence of high quality and international fame such as, 
for example, the universally-known centre of astronomy at Westerbork, 
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Part Two 

INSTITUTIONS OF SCIENCE POLICY 



ERIC 



I 



THE DETERMINATION OF SCIENCE POLICY 



L GENERAL OUTLINE OF THE INSTITUTIONAL FRAMEWORK 

According to the provisions of the Constitution of the Netherlands, * 
the King can do no wrong and the Ministers are individually responsible 
to Parliament for their activities. These previsions form the basis 
of the constitutional parliamentary monarchy of the country. The 
Prime Minister, who chairs the Council of Ministers, is especially 
charged with co-ordmatmg the activities of the Ministerial departments 
and is responsible for general government policy, the coherence of 
which is assured by the Council of Ministers. State secretaries rep- 
resent their minister in all cases m which it is deemed necessary. They 
are responsible to Parliament for that part of the departmental activities 
with which they are entrusted by their ministers. State secretaries are 
not members of the Council of Ministers. 

For a number of ^'horizontal" policy areas the Council of Ministers 
has established standmg committees of some of its members, for 
example, the Committee for Economic Affairs and the Committee for 
Regional Plannmg, and, since 1971, the Committee for Science Policy 
described belOw. 

The Minister without portfolio for Science Policy and University 
education is charged with the co-ordination of the R and D activities of 
all ministers. 

The Netherlands, together with Surinam and the Netherlands Antilles, form 
the Kingdom of the Netherlands. The relations between these countries are based upon 
ihe Matute of the Kingdom of the Netherlands, embodying the agreement voluntarily 
concluded by the partners m i964. The Statute is the Constitution of the Kingdom. Unless 
U Is otherwise stated, however, the terms "NctherUnds" and "Constitution" In this review 
refer to the state in Europe, and Its constitution, which dates back to 1814. 
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Governmental puhc\ ii> carried out under the eontrol of Parliament 
whose co-operation is required in all legislative matters. 

The Parhamen^ includes two Chambers, the Second Chamber with 
150 members, directly elected, and the First Chamber with 75 members, 
who are elected by the Provincial Chambers. 

In order to improve the efficiency of their procedures both Chambers 
have established standing committees of their members. Besides the 
standing committees for each department, there are also others for 
specialized matters such as nuclear energ>'. Recently both Chambers 
have formed standing committees for science polic> and university 
education. Annually either the Second Chamber in plcno or the standing 
committee concerned holds a special session on the science budget 
published yearly and on the recommendations of the Science Policy 
Council regarding this budget. 

Thus the development and implementation of science policy arc 
mainl> the result of decisions and operations taken and carried out 
within the E.xcc.tivc branch, as indicated in Chart 2. The importance 
of governmental activities m this area in fact results from a gradual 
development dating back to the last century. 

The beginnings were similar to those of other countries. In 1808 
the Royal Academy of Sciences and Letters was established as the first 
public organisation in the area of science. For a long time the Academy, 
subject to regular changes in its organisational structure, remained 
unique as an advisory body to the Government in this area. 

About 1880, when the country was still predominantly agricultural 
in character, the first move was made towards a science policy directed 
at helping Dutch agriculture, through instruction, guidance and education 
based on scientific results. For this purpose the government created 
regional experimental stations. 

The third phase developed towards the end of the first World War 
(1917) when, aware that scientific research would be indispensable for 
future progress and economic development, iie\eral prominent scientists 
met together and started a can^.paign for tne creation of an organisation 
to guide the development of applied scientific research in the interest 
of future progress in the Netherlands. In 1932, this organisation, the 
Central Organisation for Applied Scientific Research (TNO), came 
into being. 

Soon after World War II, the Government, aware of Us task to 
stimulate and give guidance to R and D activities in the interest of the 
reconstruction of the Netherlands economy , gave a new impetus to TNO 
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COUNCIU OF MINISTERS 



I MiNlSiepS COMMIT lEE ON SCIEnCC Pci.<Cv ttUw.B I I 
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and simultaneously ustabhshud the Netherlands Organisation for the 
advancement of Pure Research (ZWO), while governmental expenditure 
on university education and research began to increase spectacularly. 
At the same time go\ernment subsidies for scientific research carried 
out in private research institutions as well as in industrial laboratories, 
were considerabl> increased. Go\ernnient institutes for scientific 
research were enlarged and new institutes established. 

It was at the beginning of 1963 that the first step in the direction 
of the formulation of a central national science policy was made. In 
that >ear the Government informed Parliament that it was aiming at 
the promotion of a strong national science polic> and international 
scientific co-operation. As a consequence of this declaration, a working 
part> of high government officials and a ^oup of outstanding scientists 
started in the winter of 1963-1964 to study the organisational structure 
for such a policy and delivered its report in September 1964. The existing 
central scientific organisations were requested to give their advice on 
the proposals of the working group, in particular the proposal concerning 
the establishment of a Science Policy Council in the Netherlands. 

The Government agreed with the proposal of the working group to 
create an advisory body to a±:^sist it (the Government) in the formulation 
of its policy with regard to science. In 1965 the Parliament passed a 
bill establishing the Science Policy Council of the Netherlands. Soon 
this measure was followed b> the creation of an interdepartmental 
Committee for Science Polic> , assisting the Mmister of Education and 
Sciences in hii> co-ordinati\ e function with regard to science policy. 

The appointment in 1971 of a minister without portfolio, specifically 
charged with the co-ordination of science activities, was a new sign 
for the growing importance attached by the government to scientific 
and technological acti\ities in modern economic and social progress. 

2. THE EXECUTIVE BODIES 

"The Minister for Science Polic> an d University Education 

One of the most significant institutional innovations brought in by 
the Cabinet formed in the summer of 1971 is the decision to appoint 
two ministers in the field of education and science. The first is re* 
sponsible for the general problems of primary and secondary education, 
and heads the ministry. The second, without portfolio, is charged 
with science policy and universit> education. Also, in the course of the 
Cabinet period, responsibility for higher vocational training will be 
transferred to the Minister without portfolio. In connection herewith. 
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it can be pointed out that evei\\ time when the law mentions the "Min- 
ister for Education and Sciencei>", thii> means now that the Minister 
without portfolio is competent. 

The Directorate-General fur Scienuei> wai> brought under the Min- 
ister without portfolio in order to assist him to execute his duties. 

The Minister without poitfolio is responsible for the establishment 
of a u o- or d mated pohcv in the area of science. Because of his explicitly 
mentioned co-ordinating function, hii> competence cuts through the 
existing vertieall) organised departmental structures. This co-ordinating 
function gueb the ni mister without portfolio a special task with regard 
to preparing the nieeting of the standing committee on science policy 
of the Council of Ministers. Besides, he is responsible for the co- 
ordination of the UTiplementation of the decisions taken by the committee, 
Finalljv , he has a special responsibility for interdepartmental delibera- 
tions on science ix>lic> because the chairman and secretary of the 
Interdepartmental Committee on Science Policy belong to his staff. 

The explicit goals are ielati\elv ambitious and show that the new 
institutions aie expected to influence the whole scientific system. "The 
Go\ernment^s seienue poliev will be based upon the necessity for setting 
priorities, not onl> because of the growing increase in size and cost of 
scientific research, but iilso because a balance will have to be established 
between puie research and research designed to deal more directly with 
social problems. To achieve these goals, co-ordination and co-operation 
between uniseisitie^ and between departments will be improved. There 
will be co-ordination at national le\el for certain important problems 
such as scientific research in the fields of environment and regional 
planning. The setting of priorities with regard to projects for inter- 
national eo-operation will receive renewed attention". * 

In the light of these intentions, it is not surprising that the machin- 
ery for interde^xirtmental co-ordination has been somewhat reinforced. 

b) Interdepartniental c o-ordin ation o f science policy 

As has been mentioned before. Ministers are in principle individually 
responsible to Parliament for the execution of their duties. It follows 
that they also bear a responsibilit> for research activities instrumental 
to their departmental tasks. 

Co-ordination of the broad lines of science policy takes place in 
the Council of Ministers. Major decisions are taken in the Council. 
In 19G9 an Informal Ministers' Committee on Science Policy was set up, 

* Dccbraiion of ihc ncv Govcrnmcni lo the Second Chamber >f ihc Suics- 
General on 4:h August. 1U71. 
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Under the chaiinian^hip of the Prime Minister, thit> Committee has 
met a number of times to prepare the meetings of the Council of Min- 
isters with regard to science policv decisions and to facilitate inter- 
departmental co-ordaution in this area. The chairman of the science 
Pulic> Council and the chaiinian of the Interdepartmental Committee on 
Science Polic> participated m the deliberations of the Informal Committee. 

Since 1971 the Informal Ministers' Committee has been replaced 
b> a standing committee of the Council of Ministers for Science Polic). 
Such a committee has the task of taking pohc\ decisions which do not 
require the attention of the Council of Ministers, The collective re- 
sponsibility uf the Council has been safeguarded through the chaiimanship 
of the Prime Minister and through the rule that all conclusions of each 
meeting of a standing committee should be confiimed by the Council 
itself. The agenda of the iueetingi> of the standing committee on science 
policy IS drafted in close co- operation between the Prime Minister and 
the Minister for Science Policy. The secretary of the Committee is the 
rei^resentative of the Prime Minister m the Interdeixirtmental Committee 
and by the co-ordination of the Science Policy Division of the Ministry of 
education and Sciences, the Vice-secretary is an official of the Ministry 
of Education and Sciences, Tlie chairman of the Science Policy Council 
and the ehturman of the Interdepartmental Conuuittee attend the n;eetings 
of the standing committee. 

^ ^ T-^^ jnte rde partmental Committee o n Science Policy 

This standing committee was created immediately after the estab- 
lishment of the Science Policy Council in 1966. It is composed of 
senior officials appointed by the respective ministries and is presided 
over by the Director General foi Sciences in the Ministry of Education 
and Sciences. 

The Committee meets once a month. Secretariat services are 
provided by the Co-ordination of Science Policy Div ision of this Ministi7. 

The Interdepartmental Committee prepaies Cabinet decisions on 
niattcis relating to science policy tind co-ordinates the implementation 
of these decisions. It works, in fact, in close contact with the Science 
Policy Council. In principle, all reports of the SPG are discussed 
interdepartmentally before Cabinet decisions are taken on them, and, 
conversely, ministerial consultations with the SPC arc first debated 
within the Interdepartmental Committee. 

The preparation of the annual science budget is another function of 
the Interdepartmental Committee. This document, which is submitted 
by the Government to Parliament, is not, however, a budget in the 
usual sense of the word, but at present a compilation, with explanatory 
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notes, of all items for R and D extracted from the budgets of the various 
Ministries. 

The institutional structure for science pohc> which vvat> based upon 
the Science Polic> Council Act was envisaged as an expuumental one. 
It was expected that after the Council had been m existence for a few 
years this structure would need to be reviewed and post>ibly reformed. 
In the course of the debate in the Second Chamber of Parliament on 
the science budget for the year 1969, some Members raised the question 
whether the present co-ordination of science policy was sufficient. 
During these discussions the Mmister stated that he wat> prepared to 
ask the Science Policy Council to give its views on the possibilities 
for improving the present structure in order to optimalize the co- 
ordination of governmental activities in this field. 

In its report the Science Policy Council limited itself to searching 
for optimalization withm the possibilities existing m the present actual 
constitutional situation, without giving its opinion on the question of 
whether in this respect alterations are also desirable. Acceptance 
of this situation meant a. o. acceptance of the responsibility by each 
minister for the special objectives of their own ministries, in including 
the scientific research programmes in as far as they directly serve 
these goals. As it is, each ministry is more or less directly involved 
in scientific activities. 

The responsibilit> of each minisier for the objectives of his own 
ministry does not allow that efforts for promoting research programmes 
in the framework of those goals would be transferred to an independent 
ministry, which would be in charge of the whole complex field of 
sciences. 

Thus, a central ministry where the responsibility for all scientific 
research programmes would be centralized is incompatible with the 
Netherlands national political system. 

Rejecting the concentration of the whole political responsibility for 
all scientific research into one ministry, the Science policy council 
formulated the following recommendations: 

- to intensify the informal ministerial deliberations on science 
policy under the presidency of the Minister President; 

- to intensify and extend the activities of the Standing Inter- 
departmental Committee on Science Policy, 

The undesirability of entrusting the entire national science policy 
to one ministry does not reduce the necessity for one central policy- 
making authority to survey the whole science activity, to serve as a 
central source of information and to play a co-ordinating role. 
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So the Science Pohcs Council cons inccil that for the optimalization 
of national hcienee pohc\ . it will be necessan to create a special 
GeneraUDu ectorate \Mthin the MinustrN of education and Sciences » 
whose task will be the co-oi dmation of science ()olicN anil the .support 
ot extra-nuiral universitN lesearch in general, as far as this Is not 
incorporated in some other ministry's function. 

The Science Policy Council secb two main responsibilities for the 
member of government ^niimster, mini.ster \sithout portfolio or sector 
secretary), who \m11 have tu deal with national science policv through 
a new General-Directorate for Science Policy: 

- the political res[)on.sibiht> for a diversified, wide ranging pro- 
gramme of science policy, established and realized in co- 
ordination with the various ministries; 

- the direct political responsibilit\ for a number of scientific 
agencies and institutes. 

lu The more specialized interdepartmental com mitte es 

Mention bhould be made of the interdepartmental committees, 
created foi fields of seienue and technology where there is a marked 
need for government action; 

- the Interdepartmental Committee for Nuclear Energy* established 
m 196-1 is responsible for the preparation of measures to be 
taken by the ministers with a view to developing peaceful 
applications of nuclear energy. It is entirely composed of 
senior civil servants of departments interested in this field. 

- the Interdepartmental Committee for Space Research and Space 
Technology (1966) . is composed of senior civil servants from 

a number of government departments and agencies. This 
Committee, under the chairmanship of the Director-General 
for Sciences m the Ministry of Education and Sciences, advises 
the Government on the national and international aspects of 
space research and development. It prepares decisions of the 
Cab-inet m this field and co-ordinates the application of meas- 
ures resulting from these decisions. 

- the Interdepai tmental Comnnttce for Oceanography was estab- 
lished recently. It is composed of senior officials from a num- 
ber of government departments and meets at least once a year 
under a chairman appointed by the Cabinet, lis tasks is to 
prepare national policy m the field of oceanography, taking 
into account the specific responsibility of the individual min- 
isters. The chairn^an of the Netherlands Commission for 
Oceanic Research attends the meetings of the Commission. An 
Executive Committee, composed of a maximum of 7 members, 
IS charged with preparing the decisions of the Commission. 
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3. THE BODIES WITH A (MAINLY) ADVISORY FUNCTION 



In the course of the development of actuiticb dealing with science 
and technolog> , the Government of the Nethei land.^ hai> had to expand 
Its network of advi^or\ bodies <Chait J) i.ii)uilv. In addition to general 
scientific advice traditionall> provided bv the Ro\al Academy, it has 
had to request expert assistance in auch spcciali/.ed fields as agriculture, 
nuclear energ> and health, or m certain sectors such as the universities 
and industry. Finally the general formulation of science policy has 
called for the creation of a council able to provide independent, com- 
petent and global advice to the highest echelons of government. 

^ ) The Science Poliey C ouneil* 

The Science Policy Council of the Netherlands was established in 
19G6 by Act of Parliament. It is an independent body, acting as the 
central advisorv organ to the government in the field of science policy, 
and responsible for studying overall problenib uf national science policy. 

At the request of any minister, or on its own initiative, the Council 
gives advice on the position and growth of R and D, financial implications, 
relationship to economic growth and other aspects of the impact of 
science and technology on society. It is the Council's task to make 
recommendations concerning priorities in the field of science and tech- 
nology , taking into account the relative position of R and D with regard 
to the various objectives of government poliey. 

The Science Policy Council consists of five to nine members 
appointed bv the Government for a term of five years to serve in their 
personal capacity, although they are drawn from the different university 
faculties and from industry. The Council's composition is such as to 
enable it to maintain useful contacts with all national and international 
institutions and organisations relevant to Netherlands science policy. 

The working method of the SPC and its Bureau is determined in 
large part by its statute, which stipulates that it shall take into consid- 
eration the views of other organisations which have a statutory task 
of advising the Government in scientific matters (the Royal Netherlands 
Academy of Sciences and Letters, the Scientific Council for Nuclear 
Affairs and other bodies). 

The Bureau of the SPC has been kept relatively small - four 
graduates, plus administrative personnel. The reason for this modest 
staff was the view that, given its possibilities for calling on qualified 
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outbidc expert acKice» the SPC itself would not need to be equipped with 
specialists from all scientific fields. Another consideration v^'as that 
the Bureau is expected to co-operate closel> with different govern- 
mental departments and with the Central Bureau of Statistics. 

The SPC meets once a month for a full diiy. Its channels of 
communication are: 

- formal advisory relations with both the Cabinet as a whole and 
individual ministers; 

- an informal link to the Cabinet, by virtue of the fact that the 
Council's chairman participates in the discussions of the 
Cabinet Committee for Science Policy; 

- the Secretar> and sometimes also the Chairman of the SPC take 
part m the monthly meetings of the Interdepartmental Committee 
on Science policy; 

• e\er> two months the SPC chairman presides over informal 
meetings of the chairmen of the central scientific organisations, 
for the purpose of exchanging information. 

At the request of the Government, the SPC has so far delivered 
reports on the following topics. Space Research and Technology 
iFebruarv 1968, October 1969, September 1971), CERN and the pro- 
posed foundation of a National Institute for Nuclear Energ>' and High- 
energy Physics (October 1968, July 1969 and January 1971), the 
financing of projects out of an interdepartmental fund within the annual 
science budget (December 1969 and regularly thereafter on specific 
projects), the participation of professional organisations of scientists 
and others m the formulation of science polic> (June 1970), the structure 
of the Government organisation for science and technology in the 
NcthcM'lands (October 1970) » the financing and organisation of university 
research (June 1971). Other reports on the methods of government 
support for industrial research are expected. Most of the reports are 
published. 

The SPC has been requested by the Government to report every 
Near on [)roi)osed government R and D expenditure both for the following 
>ear and for the four >ears thereafter. This has resulted in an Interim 
Report on Government Expenditure on R and D for the period 1969-1971 
(March 19Gb;, a sequel to this Interim Report (April 1969), a Progress 
Report i97u irebruar> 1970) and a Report on Government Expenditure 
on R and D for 1971 (May 1970). 

In its Interim Report the SPC has attempted to establish a system 
of "frames of reference", it represents the first attempt in the 
Netherlands to come to grips systcmaticall> at government level with 
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the problenih arising from the lapul increai>e in go\ernment R and D 
expenditure in the past decades » and to arrive at a co-ordinated policy 
for the allocation of resources (see Part Six, Chapter I). 

In the report, the Science Pohc> Council expressed the Mew that 
the diversity of l\ and D itself and the breadth of its social implications 
are such that an entirely objective and generally acceptable system of 
criteria for the formulation of a national science policy is hardly 
attainable. 

It has not proved possible for the Government to accept the general 
rate of increase suggested by the SPC. Suggestions dealing with the 
relative rates of gi'owth of various research bodies, however, have 
been partly laken into account by the budgetary authorities. 

The second recommendation suggested the establishment of iui 
R and D fund» a multi -departmental fund within the annual science 
budget in order to finance advanced projects of a multi-dep*irtmental 
and multi-disciplinar\ character. The object of such a fund was to 
give new projects the requisite extra stimulus. 

On the basis of more detailed recommendations by the Science 
Policy Coimcil (December 1969) the Government decided that a separate 
procedure should be established for each project, based upon coiumon 
general principles, first, it is up to the Council of Ministers to decide 
which projects will be financed out of multi-departmental funds, next, 
direct responsibility for the execution of each project rests with a 
particular ministry although the projects are financed out of a fund 
which is on the budget of the Ministry of Education and Sciences, 
finally, an interdepartmental committee will be established for each 
project to supervise its development. 

The third series of recommendations suggested the inspection of 
government-financed R and D institutes by special committees of 
experts so that a critical examination could be made of the nature and 
efficiency of the work done in gov ernment fmanced institutes in selected 
fields of R and D. The results of such an examination were to provide 
a basis for consider mg governmental support for the centres involved. 
In 1970 a committee of experts started to examine the whole field of 
construction research, which has recently submitted its final report. 

At the request of the Minister of Education and Sciences the Science 
Policy Council has also prepared a report on the participation of pro- 
fessional organisations and others in the formulation of science policy. 
In this report the Council concludes that in view of the nature of the 
interests involved, and because of the structure of the organisations of 
scientists, science policy cannot be considered to belong to those 
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governmental objectives necessitating an advisory organ, completely 
or partly based upon representation of organisations or institutions 
involved. The Council holds the opinion that the actual legal structure 
of the Science Policy Council as a body of scientists appointed by the 
Crown in their personal capacit> , enables its members to take suffi- 
ciently into account the general interests, disassociating themselves 
from particular interests. Moroever, it will be impossible to find a 
useful and balanced form of representation withm a short time, because 
of the multitude and variety of the existing organisations of scientists. 
Finally, in the present initial stage of the formulation of a national 
science policy the Council does not consider it advisable to establish 
a second advisory body based upon representation as long as the need 
for such a body has not manifested itself clearly. 

The Council believes, however, that it is necessary to maintain 
relations not only with the central governmental scientific organisations 
but also with professional organisations of scientists. The participation 
of these latter organisations in the development of a national science 
policy will be made possible by the Coi'r>cll through "hearings" and 
consultations of people interested In particular problems of science 
policy on which the Council Is consulted. 

In Its most recent report "General Observations on Science Policy 
at the end of the first period (1966-1971)" the Science Policy Council 
expressed the view that because science has a strategic position In the 
present society It Is the more necessary to improve the science policy 
machinery. In a retrospection from 1955 the Council said that from 
the point of view of policy setting It Is important that In the years 
1966-1971 the Inter-actlon of science and society was generally 
acknowledged. 

The Council advocated the creation of a Directorate-General for 
Science Policy within the framework of the Ministry of Education and 
Sciences. This body should be endowed with sufficient authority and 
information in order to make it possible that a clear ministerial re- 
sponsibility for science policy can be borne by the Minister without 
Portfolio. According to the Council, science policy should be shaped 
wlthm the Ministry of Education and Sciences and not In an advisory 
college such as the Science Policy Council. 

However, the Council Is of the opinion that Individual ministers 
should keep the responsibility for that part of the governmental activities 
that Is directed towards their sectors. Therefore the new Director- 
General will m the first place get co-ordlnatlve tasks and the care of 
the research directed towards the developments on the long term. 

The Council welcomes the decisions of the Council of Ministers 
to create a Scientific Council for Government Policy, 
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b) The Royal Netherlands Academy of Sciences and Letters 



The Royal Netherlands Academy of Sciences and Letters* was 
founded in 1808 and royal charters of 1816 and 1855 have confirmed it 
as an advisory body to the Government in .ill matters of scholarly 
research. 

The Academy at present consists of two divisions. That of Sciences, 
with a maximum of 100 ordinary members (the present number is 82), 
covers all disciplines from mathematics to medicine, whereas the 
division of letters unites 80 scholars (at present 71) in the field of law, 
theology, philosophy, history, letters, economics and sociology. One- 
third of the members of the Division of Sciences have their main function 
in industry, government, laboratories, etc. The other members have 
their main function in the university. As far as the Division of Letters 
is concerned, most of its members have their main function in the 
university. 

The members of both divisions are chosen by co-optation. They 
are appointed by the Crown. Each division of the Academy meets 
separately once a month. The board of each division consis. s of five 
honorary members, together they form the Board of the Academy as 
a whole. 

The Academy*s seat is in Amsterdam. The office is run by a 
professional Director and an Assistant Director. The administration 
of Its institutes is centred in the Academy's headquarters. The Academy 
is financially dependent on the Department of Education and Sciences. 
It holds in trust a number of endowments and legacies put at its disposal 
for various purposes. 

According to its statutes, the Academy is charged with the task of 
advising the Government in the field of science and promoting that kind 
of scientific research which can only be carried out by co-operation 
between scientists and with the support of the Government. In executing 
this task the Academy draws the attention of the Government to fields 
of research in need of development and support, and co-ordinates 
activities of a multi-disciplinary character. 

For this purpose it creates commissions and councils. These 
bodies consist of Academy members and other experts, in this way 
the Academy can draw on expert knowledge from a much larger man- 
power reserve than its statutory limited membership allows. Examples 
are the Commissions for Oceanic Research for Man and his Environ- 
ment, for Geophysics and Space Research, for Biophysics and 
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Biochemistry, the Councils In the fields of Social Research, Biology 
and Medical Sciences. The Academy has also brought scientists and 
government officials together In a special commission for the future 
of the Friesian Islands and the Wadden Sea. 

The Academy has taken the Initiative in setting up various research 
institutes In fields that were not adequately covered by the universities. 
Mention can be made of the Embryological Institute, the Netherlands 
Central Institute for Brain Research, the Central Bureau of Mould 
Cultures, various institutes for ecological studies, situated m regions 
of ecological or hydroblologlcal Interest, the observation post for 
seasonal bird migration, and. In the field of the Division of Letters, 
the Department for Investigation of dialectology , folklore, etc. The 
Academy runs a national centre for documentation in the field of social 
studies. 

The Academy institutes remain In contact with the universities by 
providing research facilities for university students, both from the 
country Itself and from abroad. Some of the Institute directors have a 
teaching assignment at one or more universities, either as part-time 
lecturer or as extraordinary professor. 

The Ecological Institute has close ties with the Government Insti- 
tute for the Conservation of Nature and with various institutes under 
the Department of Agriculture. 

Of the Institutes mentioned above only the Central Bureau of Mould 
Cultures has regular contact with Industry; it provides assistance in 
the growing of required cultures. It also has a section for medical 
mycologlcal research. 

As far as Its International contacts are concerned, the Academy 
acts as National Member to the International Council of Scientific 
Unions (ICSU) and to the International Organisation of Medical Sciences. 
It Is a member of the International Union of Academics (lUA), 

The Academy acts as the national representative to several Inter- 
national Unions, such as that of Astronomy and of Pure and Applied 
Physics. It has set up national committees for various interdisciplinary 
activities of ICSU such as the International Biological Programme and 
the Upper Mantle Project. It co-operates with academies in other 
countries In the Euroj>ean Fellowships Programme Initiated by the Royal 
Society (UK) and in setting up a non-governmental international Science 
Foundation which is to stimulate science and help scientists in developing 
countries. 

The Academy Is at present planning: 
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- to strengthen its structure by appointing at least one professional 
full-time officer whose main task will he to further internal and 
external communication, strengthen the organisation of the 
Academy, keep closer contact with various scientific ard advis- 
ory bodies, with governmental officials and Industrial research 
Institutes and to stimulate and carry out Initiatives; 

- to gradually expand its network of councils and commissions in 
order to cover a wider range of disciplines; 

- to foster interdisciplinary contacts between Individual scientists, 
working groups, societies, or other bodies, arid especially to 
pioneer Into the "no-man»s land** between the Arts and the 
Sciences. 

It Is generally recognized that the Academy has become much- 
more active In recent years and will probably play an increasing role 
in the formulation of national research policies. 

c) The Netherlands University Council * 

The Netherlands Universities Council was Instituted In pursuance 
of Sections 5 to 14 of the University Education Act which caine into 
force on 1st January, 1961 to form a link both between the various 
Netherlands universities and -between these Institutions and society at 
large. The Act specifies as the particular tasks of the Council: firstly, 
the making of recommendations, on request or on Its own initiative, 
to the Government, the Minister of Education and Science and the 
universities, and, secondly, the consideration. In their relation to one 
another, of the plans each university Is required to submit once every 
four years for the required development of education and research. In 
authorizing the Council to establish committees, the Act emphasizes 
the Importance of research as one of the Council's responsibilities 
by adding that in any case a committee must be appointed on general 
questions relating to university research work. 

Legislation governing the composition and organisation of the 
Council wa» based on this line of thought, as Is evident from the provision 
that the members of the Council shall vote without receiving Instructions 
from or consultation with anyone else. As regards Its composition, 
each of the present 13 universities appoints two members annually, one 
to represent the Board of Governors and one the Senate, as well as two 
deputies. In addition, ten members are appointed by the Crown for 
four-year periods to represent the Interest of society at large. Among 
them arc representatives of the principal scientific institutions. 

♦ Acadcmlschc RAad. 
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Including the Chairman, appointed for a four-year period by the Crown 
on the CounciPs recommendation, the Council thus hai> 37 members. 
An Executive Council consisting of nine Council nieinbcrt> it, responsible 
for preparing the ground for the Council's work and for implementing 
its decisions. As a rule the Council meets five times a >ear and the 
Executive Council ten times. The Council has set up nine committees, 
some for large, interrelated scientific fields and some to deal with 
wider, more general questions that affect the universities, as well as 
40 sections for separate branches of science. In addition, there are 
ad hoc committees, whose number varies according to requirement. 
The Council and its organs are assisted by a Bureau, headed b\ the 
Secretary of the Council. In the ten years since its establishment, the 
Council has made a large number of recommendations, on request or on 
Its own Initiative, to the Minister and/or the universities. Lxamples of 
matters to which much attention has been devoted by the Council, its 
committees and Its groups, are; the re-structuring of university educa- 
tion development plans, division of work among the universities, the 
problem of the length of courses, educational research. In addition, 
to assist in moulding opinion on important interuniversity problems 
the Council has published twelve reports, drawn up by permanent or 
ad hoc committees. 

Despite the wide scope of the Council's tasks, the interplay between 
the Council and the universities in iheir execution made the drawbacks 
of its present structure increasingly clear as academic problems 
became more complicated. This situation gradually led to the realization 
that both the organisation of university administration and the closel>- 
related Council structure needed revision. 

Matters of importance to future developments have been the passing, 
in December 1970, of the University Administration (Reform) Act, and 
a number of changes made in the University Education Act m SeptcnUjci 
1970. The Government's statutory duty to provide equal development 
opportunities for State universities and denominational ones to the fields 
of education and research was supplemented by an additional dut\ when 
discharging the former, "to make due allowance for a rational di\ li^ion 
of work between the institutions". The word "rational" is further 
clarified as meaning a division of work that "can take place without 
serious detriment to other education and research work" at the univer- 
sity concerned. It was laid down that, before taking any decision on 
division of work, the Minister should hear what the Council had to say. 
Another new provision following on the above is that the universities 
should send theii annual estimates to the Council, notably for its 
opinion on the question of whether approval thereof "would seriously 
affect in any way the division of work between the institutions". 

The changes which the implementation of the "University Admin- 
istration (Reform) Act, 1970" will entail for the structure of university 

78 



administration and, consequently, for the structure of the Council, 
may enhance the importance of the latter 's position and function. The 
growing realization of the necessity for inter-university co-operation 
and co-ordination had led to Initial steps being taken under this Act 
towards making the Council more representative and promoting its 
work of co-ordination. The principal change in this respect is the 
provision that its recommendations will henceforth be issued on behalf 
of the universities. To that end each university will have one vote in 
the Council. This provision will oblige members to consult one another 
in advance, so that they can adopt a standpoint approved by their own 
university. 

The composition of the Council is to be changed as follows: The 
Council will include three members from each university. The number 
of members appointed by the Crown is to remain at ten. In addition, 
the Crown will appoint a vice-chairman as well as a chairman. With 
13 institutions as at present, the number of members will be 51. 
Besides the chairman and vice-chairman, the Executive Council will 
include one member per university and three "Crown members'*, I. e. 
18 members in all. This will make it easier for the Executive Council 
to exercise its existing power under certain conditions to make 
recommendations on behalf of the Council in matters whose handling 
the Council has not reserved to itself. 

Particularly important for the Councils duties in the field of 
research is co-operation of the sections with the faculties and sub- 
faculties and the teaching and research units (vakgroepen). These 
units are to be formed by the faculties and sub-faculties after consul- 
tation with the relevant Councils sections. The requirements laid 
down under the University Administration (Reform) Act for faculties, 
sub-faculties and teaching and research units offer fresh possibilities 
for this co-operation. The importance of the Council's sections is also 
being strengthened in relation to both the Council and the Minister. 
The new Act contains a provision that the Council shall submit the 
preliminary recommendations of the sections along with its own 
recommendations. If the Council itself makes no recommendation, 
the sections* recommendation is sent, at its request, to the Minister. 

As regards the position of the Council in the more distant future, 
the hope is expressed that, as a result of the amendments included in 
the Act, and a progressive change in the attitude of the universities, 
the Council will begin to function, far more markedly than hitherto, 
as an authoritative co-ordinating body. If the experience gained with 
this new Universities Council is favourable, then some purpose might 
be served by granting the Council other, more far-reaching powers. 
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d) Specialized advisory bodies 



Various organisations are explicitly invited to advise the Cabinet 
on policies in their respective areas of responsibility. In the field of 
research two important examples are the Organisation for Applied 
Scientific Research (TNO) and the Netherlands Organisation for the 
Advancement of Pure Research (ZVVO) which will be discussed below. 

In addition to such bodies, however, the Netherlands have been 
led to create several advisory bodies in highly technical areas of prime 
importance for financial, economic or social reasons such as nuclear 
energy and public health. 

i) The coun cils fo r nuclear affairs 

Three councils for nuclear affairs were established by the Nuclear 
Energy Act of 1963; the Central Council for Nuclear Affairs, the 
Industrial Council for Nuclear Affairs and the Scientific Council for 
Nuclear Affairs. 

The Central Council for Nuclear Affairs gives advice to the Govern- 
ment or individual ministers on general aspects of the national policy 
in the field of nucleai energ> and ionizing radiation. It co-ordinates 
- if necessary - the activities of the Industrial Council and the Scientific 
Council as well as those of the Health Council in this field. It is 
composed of two members of the Health Council, and a representative 
of TNO, ZWO and the foundation Reactor Centre of the Netherlands. 
The Ministers of Economic Affairs, of Education and Sciences and of 
Social Affairs are represented in the meetings of the Council. 

The Industrial Council for Nuclear Affairs advises the Government 
in matters relating to the industrial applications uf nuclear energy and 
ionizing radiation. The Council is not directly concerned with conducting, 
co-ordinating or financing scientific \\ork, but advises inter alia on 
stimulating industrial R and D in this field. 

Although entitled to give its advice to all ministers, the Council 
is most closely associated with the Ministry of Economic Affairs, 
which provides the Secretariat. The Minister for Economic Affairs 
is represented in the meetings of this Council. 

The Scientific Council for Nuclear Affairs advises the Ministers, 
as well as appropriate governmental and non-governmental institutions 
on the scientific and technological aspects of matters connected with 
the application of nuclear energy and ionizing radiation, including 
education, research and development and co-operation and co-ordination 
in this field at national and international level. It covers all sciences 
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relevant to nuclear energy and ionizing radiation. The Scientific 
Council pays, in its advices, attention to the relation between nuclear 
sciences and other disciplines and to tb ' development of the latter. 
The five to nine members of the Scientitic Council are scientists 
appointed in a personal capacity. 

The Scientific Council for Nuclear Affairs receives, financially, 
support through the Minister of Education and Sciences, 

The task of the Council is not only to judge the scientific and 
technological merits of projects put forward to it for advice, but also 
to advise on overall policy in this field. 

In a recent recommendation, which was accepted by the government, 
the Council proposed an overall plan for the Netherlands activities in 
the field of nuclear physics and high energy physics in the coming ten 
years, which contains a certain consolidation of these activities. 

In this respect the Scientific Council has a position which corre- 
sponds with that of the Science Policy Council, although limited to the 
nuclear area. In drawing up its reports, the council can avail itself 
of the opinions of other advisory bodies. 

The Nuclear Energy Act states that the Health Council advises on 
health aspects of applications of nuclear energy and ionizing radiation. 

In several aspects this system of advising on nuclear energy 
policy, in which a division of industrial, scientific and health aspects 
has been built intentionally has functioned satisfactorily. Nevertheless 
a simplification of this system is being considered. 

ii) The councils in the field of public health 

The autonomous Health Council , established by Act of Parliament 
in 1956, advises the minister responsible for public health matters on 
the situation of scientific medical research in the field of public health. 
The Health Council is composed of a number of ex-officio members 
(e.g. the Director-General for Public Health Affairs and all inspectors 
in this field) and a number of non-official members, appointed by the 
Crown. 

The recently created CouncH for Health Research, TNO , is a policy 
organ which deals prmcipally with the organisational aspects of health 
research, e. g. financing and priority setting. This Council is composed 
of representatives of the departments concerned and of research institu- 
tions in this field. 
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The Council for Health Research co-operates closely with the 
Council for Medical Scientific Research of the Royal Academy. Like 
other councils of the Academy » the Council for Medical Scientific Re- 
search, the members of which are scientists appointed titre per- 
sonnel", critically imcstigates current research and if necessary 
drafts recommendations to the Government concerning the financial 
resources to be allocated to particular areas in the field of health 
research. 
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II 



THE MOST IMPORTANT AUTONOMOUS 
SCIENCE ORGANISATIONS 



In the field of fundamental and applied research two organisations, 
established by law, play a central role in the promotion and co-ordination 
of research programmes and activities through funds, almost exclusively 
made available by the Government. 

1. THE PERFORMANCE AND FUNDING OF FUNDAMENTAL 
RESEARCH: THE ORGANISATION FOR THE ADVANCEMENT 
OF PURE RESEARCH (ZWO)* 

On the recommendation of a preparatory committee, set up immed- 
iately after World War II, the Government in 1950 created an organisation 
comparable with the National Science Foundation in the United States, 
to promote research devoted exclusively to the extension of knowledge. 
The Organisation for the Advancement of Pure Research (ZWO) was 
established by an Act of Parliament (1950) in order to: 

- give advice to the Minister of Education and Sciences on the 
promotion and co-ordination of fundamental research; 

- promote fundamental research in every field of science inside 
and outside universities and co-ordinate such research by all 
useful means, particularly the distribution of funds. 

The managing and advisory bodies of ZWO are composed almost 
entirely of scientists. This is in accordance with the view of the 
preparatory committee that the promotion of fundamental research 
should remain in the hands of scientists themselves. 



♦ The '"Ncderbndsc Organljailc voof ZuivawcicnsdiappcUjk Ondcrzock" (ZWO). 
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The management of the Organisation rests with a Council, a Board 
and a Director. 

a) The Council 

The "Council for Pure Scientific Research*', which determines 
ZWO policy, is composed in such a way that the greatest possible 
diversity of specialization is represented. Besides one representative 
from the Minister of Education and Sciences, the Council is composed 
of one or two representatives from each of the universities, one 
representative from TNO and five members from outside the academic 
world while another 5 places are available, if it is deemed desirab[e, 
to appoint additional members. These appointments are made by the 
Minister of Education and Sciences. 

b) The Boar d and the committees 

The Board acts according to the directives of the Council and is 
entrusted with the management of ZWO. 

The Board is composed of a president, who at the same time is 
president of the Council, his deputy (the Vice-president of the Council), 
one representative of the Minister of Education and Sciences, and five 
members of the Council, nominated by the Council. 

The Board is composed in such a way that a balanced representation 
of the various scientific disciplines is ensured. 

A representative from the Minister of Finance has the right to 
attend the meetings of Board and Council. The representative of TNO 
in the Council has a standing invitation to all Board meetings. 

The representative of the Minister of Education and Sciences has 
the right to order suspension of a decision of the Council and the Board. 
If he makes use of this right the final decision rests with the Minister. 
So far this right has never been used. 

The Board is assisted by five permanent advisory committees 
- for the humanities, social sciences, medicine, natural sciences and 
biology. The committees have the task of giving expert advice on 
research projects for which financial aid is requested. These committees 
are in practice composed almost entirely of university professors. It 
must be underlined that this structure avoids a distribution of work along 
disciplinary lines, and therefore denotes the tendency to avoid setting 
priorities between fields of science. 
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The Director, assisted b> his staff, prepares the decisions of the 
Council and the Board and carries them out. He is ex-offlcio secretary 
of Council and Board. 



c) Funding 

ZWO is financed entirely by the Government. Under article 4 of 
the ZWO Act, a fund was set up into which the Government pays every 
year a sum covering the budget for that year. Annually the Government 
determines the size of its grant to ZWO on the basis of the budget pro- 
posals of the board of that organisation. For the last few years the 
fund has only had a reserve of about 2 million guilders. Recently the 
annual grant of the Government amounted to. 43. 0 million guilders 
(1968), 50. 2 (1969), 55. 0 (1970) and 63. 6 (1971). 

d) The foundations 

ZWO is not a performer of research, but finances research under- 
taken by other bodies. In accordance with this principle, ZWO has 
developed a system of foundations, created for several branches of 
science. The most important of these are: 

* Foundation for Fundamental Research on Matter (FOM) which 
is by far the most Important, although it is only one item of 
the ZWO budget. It accounts in fact for more than half ZWO's 
expenditure and some 40% of the total academic research effort 
in physics; 

- Foundation for Radio-astronomy; 

- Foundation for Chemical Research (SON); 

- Foundation for Fundamental Medical Research (FUNGO), 

- Foundation for Biophysics; 

- The Mathematical Centre and Foundation for Biological Re - 
search (BION), the most recently established. 

These foundations are in fact nuclei of inter -university co-operation, 
and are specially active in organising exchanges of ideas and information, 
stimulating co-ordination and promoting certain fields of research. 
Their management is in the hands of scientists. Each foundation has 
a number of "communities" for specialized studies in which working 
groups from the various universities co-operate. The continuous 
assessment of plans and methods and the regularly -submitted reports 
serve to foster the efficient use of the funds provided by ZWO and at 
the same time national co-ordination on a voluntary basis. 
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Since 1964 scientific research of tropics is fostered through a 
special organisation acting in the same wa> as ZWO with which it is 
closely connected. 

The growing number of foundations fostered bv ZWO has led to 
certain difficulties. It has not been possible to a\ oid overlapping of 
research areas entirely. In addition, the development of the foundations 
has been more rapid than the growth of funds available to ZWO. Thus 
the growing claim of the foundations upon ZWO funds has continuously 
decreased the flexibilit> of the Organisation and its ability to finance 
new projects Initiated in other institutions, 

e) Research grants 

Apart from travel grants and fellowships for research abroad, 
ZWO allocates grants for research in fields not covered b> the foun* 
dations, or for which they are not well equipped. 

Individual research grants represent less than one-tenth of the 
budget of ZWO, i.e. some 5 to 6 million guilders (Table 17). Appli- 
cations are re\ lewed twice a year by the advisory committees and this 
process is considered e.xtremel> useful in identify ing new areas where 
opportunities would require the development of programmes. At present 
ZWO receives some 350 applications, of which 20-30% are rejected. 

The distribution in percentage of these grants between disciplines 
is shown in Table 18, It did not var> gi'eatly between 1966 and 1970, 
although there is a slight shift towards the biological and medical 
sciences at the expense of the humanities and the natural sciences. 

f) International co-oper atio.i 

On several occasions ZWO has played a part in international 
scientific co'-operation. Together with FOM it has been a party to 
Norwegian-Netherlands co-operation in nuclear energy research and it 
was Involved m the Netherlands part in establishing the European Organi- 
sation for Nuclear Research (CERN). It subsidises a number of projects 
outside the Netherlands on which EKitch scientists are working, ZWO has 
concluded fellowship agreements with its sister-organisations in France 
(CNRS), United Kingdom (Royal Society) and Italy (CNR). 

g) Project invento ries 

In 196o ZWO started the compilation and publication of inventories 
of research projects. Under the title **Current Research in the 
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Netherlands*', 3 volumes have been printed, in English, covering the 
humanities, the physical sciences and the life sciences. A similar 
volume on the social sciences is published by the Social Science Coun- 
cil of the Royal Academy. The frequency of periodical revisions will 
be increased in the near future. 



2. ORGANISATION FOR APPLIED RESEARCH 

The Central Organisation for Applied Scientific Research (TNO) 
is the dominant body instituted by the Netherlands authorities to promote 
applied research in such areas as health, nutrition and food, and 
defence. Within TNO, however, the Organisation for Industrial Re- 
search has special importance and calls for a more detailed examination. 
Finally, mention should be made of the National Aerospace Laboratory 
and of the Netherlands Agency for Aerospace Programme. 

a) The Netherlands Central Organisation for Applied Scientific 
Research (TNO) * 

firing World War I, the Royal Academy set up a special committee 
to answer the question of whether it was not of great urgency to use 
all the scientific experience available In the Netherlands to search for 
ways and means that would yield the highest possible return from the 
few raw materials and production facilities available in the country. 

In 1917, the Committee, under the chairmanship of Nobel Prize 
holder Professor Lorentz, reported to the Goverment that applied 
scientific research must be the basis for the country's development. 
To focus attention on the development of this research a kind of a free 
organisation should be created in which science should lead the way, 
and for which government should provide the material resources. 

A new committee of the Royal Academy, given the task of reporting 
on the subject to the Ministers of Education, Arts and Sciences and of 
Internal Affairs and Agriculture, made its report m 1925. Its most 
important recommendation was, in principle, the same as that of the 
first committee, but it was much more precise and better defined, one 
responsible body should direct all activities in the field of applied 
research. The board of the Organisation should be entrusted with the 
programming and budgeting of the scientific work. All executive mea- 
sures were its direct responsibility. 

* Centra Ic *>ganlsatic voor Tocgcpast Natuurwctcnschappellik Ondcrzock (TNO). 
H.W. Julius: Government-Industry Partnerstilp In Scientific Appltcattons jwtih 
ipeclal reference to the Netherlands) - Panel on bcience and Technology, eighth meeting. 
24ih January, 19C7; United States Government Printing Office, Washington, ID67. 
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It took 5 years before the Act was presented to Parliament and 
another 2 years before the Act, creating the Netherlands Central Orga- 
nisations for Applied Scientific Research, a corporate body known as 
TNO, became effective on 22nd April, 1932. TNO was given wide scope, 
namely "to ensure that applied scientific research is put at the service 
of the community in the most efficient manner possible". In addition, 
TNO is authorized to advise the Government and the individual ministers 
in the field of applied scientific research, promote the coherence of the 
national efforts in this field and foster and support applied scientific 
research activities and the implementation of the results. 

TNO is free to formulate its scientific research progpramme and 
may accept sponsored as well as contract research, costs are to be 
paid by the sponsor(s). TNO can subsidize research done by others. 
In order to safeguard its independence tac Organisation is financially 
supported by the Government through the Ministry of Finance. The 
Government contribution to TNO is borne by the Finance Ministry and 
the Government departments directly concerned with particular activities 
of the Organisation. 

Recognizing the range and diversification of applied scientific re- 
search, the TNO Act provides for decentralization and allows for the 
creation of "special" organisations, each dealing with applied scientific 
research for a specific ranje of objectives. These organisations may 
have their own research institutes, laboratories, etc. General services, 
such as Mathematics and Statistics, Patents, and a numi>er of committees, 
come under the Central Organisation. 

There are at present four special organisations, corporate bodies 
like the Central Organisation, with a high degree of autonomy in the 
formulation of their policy: 

- the Organisation for Industrial Research TNO (1935); 

- the Organisation for Nutrition and Food Research TNO (1940), 

- the National Defence Research Organisation TNO (1946); 

- the Organisation for Health Research TNO (1949). 

After an ur»successful attempt to incorporate agricultural research 
into TNO this sector has retained its own organisational structure 
under the responsibility of the Ministry of Agriculture and Fisheries. 
However, co-operation in this field is promoted by the National Council 
for Agricultural Research, which is a part of TNO as a committee of 
the Central Organisation. 

The Organisation TNO remains, however, the largest, also finan- 
cially the most Important government research Institution in the 
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Netherlands (Graph 4), and the largest of the government research 
bodies, employing close on 5,000 persons in 1971, of whom more than 
20% are qualified scientists and engineers (Table 19). 

i) The interna l structure 

The central board and the board of the special urganisations decide 
on general principles and policies of TNO. 

These boards are composed in every case of representatives from 
the world of science, from the sectors of society served by the central 
or special organisation and from the government. All members of 
these boards are appointed b> the Crown, upon the recommendation of 
the ministers concerned. The government representatives are full 
members of the boards of the special organisations and have a right of 
veto which has seldom been used. 

By their coraposition the boards should be able to take three impor- 
tant aspects into account, the scientific opportunity, the needs of the 
sector concerned, and the information the Government needs to formu- 
late its policy. 

The Board of the Central Organisation is composed of the chairmen 
of the Central Organisation and the four special organisations and of 
representatives from the sectors of society served by TNO. It has an 
Executive Committee to which the routine management of TNO is 
entrusted. 

Each institute of TNO is supervised by an advisory council composed 
on the same basis as the boards of the organisation. In all matters 
relevant to the position and activities of the institute, the advisory coun- 
cil reports to the board of the special organlsaticMi to which the Institute 
belongs. It advises its institutes regularly on their research programme 
and budget. Whilst the board of the organisations weigh up the relative 
importance of the scientific activities of the institutes, the institutes* 
councils are by contrast concerned with concrete projects and programmes. 
Although the institutes* councils have formally an advisory role only, 
in fact they decide on the work to be done in the following year. In 
practice, the policy of the Organisation being known, initiatives and 
proposals are brought forward by institute directors and qualified 
scientific officers. 

ii) The resources 

As is illustrated in Table 19, the main source of income of TNO is 
the annual government subsidy for current expenditure and capital 
investments. This subsidy amounted in 1971 to almost 140 million 
guilders, i. e. about 70% of the total budget of TNO. It enables the 
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Organisatictti to carry out a research programme of its own. Besides 
the annual grant from the Government, TNO also receives financial 
support from sponsors, such as industry, governmental institutions 
and intemational organisations (e.g. Euratoni). The Government share 
in the total budget of TNO has shown a slight decrease in the last few 
years, from 75% in 1965 to 71% in 1971. 

The Central Organisation submits to the Minister of Finance an 
annual budget proposal for current expenditure for the next year. The 
budgets of the special organisations arc incorporated in this proposal. 
Weighing up very generally the needs of the organisation and their 
relative importance, the Central Organisation decides on the allocation 
of the government subsidy, after it has been determined by the Minister 
of Finance, to its own activities and to the four special organisations. 
Apart from this exploitation subsidy TNO also submits a request to the 
Minister of Finance for a capital investments subsidy. This is admin- 
istered by the Central Organisation for TNO. 

iii) The diversification of research activities 

The research activities of TNO are carried out in its institutes. 
The Central Organisation considers that since the scope of TNO is so 
wide there is no need to create additional institutes for the new social 
problems mostly of a multi -disciplinary nature • environmental and 
traffic problems, countr\ planning and similar matters. In its view 
there would even be a danger in creating special institutes, for this 
would undoubtedly lead to duplication in personnel and equipment. Both 
resources are already (at least in some categories) scarce as it is. 

For these problems the Organisation TNO therefore opts for 
permanent or ad hoc co-ordination between groups and institutes already 
in existing inside or outside the Organisation. To implement this 
policy, co-ordinating committees have been created in areas such as 
the unwanted side-effects of pesticides, environmental research, coun- 
try planning iuid traffic research. Further, there will probably be in 
the near future a more centralized priority -setting process in TNO. 

Reseai'ch on belialf of sponsors can be carried out on a confidential 
- and, as far as research projects of a reasonable size are concerned - 
exclusive basis. This means that TNO is not always free to accept 
exclusive new research contracts, because of prior obligations. In 
the case of contract research, sponsors, as a rule, become exclusive 
owners of all findings of direct interest to them. For each specific 
programme agreed upon, after consultation between the sponsor and 
TNO specialists concerned, cost and time estimates will be given. As 
TNO is a non-profit lesearch organisation, the normal financial arrangement 
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Is payment of actual cost. The basis for estimates and for the calcu- 
lation of costs charged by TNO is the number of man-hours involved. 
The cost per man-hour includes all overheads, use of equipment and 
normal laboratory supplies. 

iv) Relations with industry and university 

The Industrial Liaison Department of TNO has the task of facil- 
itating contacts between TNO and industry and initiating preliminary 
discussions. The Organisation for Industrial Research TNO has» of 
course, very close relations with industry. 

The relationship of TNO with the smaller industries is somewhat 
different from that which it has with the big corporations, since the 
small mdustries find it more difficult to fit science into their activities. 

Apart from TNO, a specialized government agency - the Netherlands 
Technical Consulting Service - has obtained excellent results in assisting 
small firms in this respect. Its advice covers purely financial and 
managerial aspects, while a technical workshop provides for help in 
the event of trouble-shooting. With the supiX)rt of this agency industry 
is able to implement the results of the TNO research activities more 
easily. 

The ties between TNO and the universities and technological uni- 
versities are numerous. Professors act as advisers to TNO institutes. 
Institute directors or university -trained staff members are often em- 
ployed as extraordinary professors or university lecturers. The 
concentration of the majority of the TNO institutes in the Delft area, in 
particular favours good relations with the Technological University at 
Delft. 

b) The Organisation for Industrial Research TNO 

The Organisation for Industrial Research TNO is by far the largest 
of the various specialized organisations of the Central Organisation 
for Applied Scientific Research TNO. It was established in 1935 to 
promote the utilization of applied scientific research as efficiently as 
possible in industry, trade and traffic. To accomplish this it has been 
led to develop its own research institutes. 

The Board of the Organisation for Industrial Research TNO 
includes representatives of industry, science and government. The 
Board elects a chairman and a vice-chairman. The day-to-day man- 
agement is in the hands of the Executive Committee. 

The Organisation for Industrial Research TNO comprises 16 
institutes. Other institutes are only affiliated to the Organisation, 
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Finally, the fact must be stressed that many TNO institutes, not attached 
to the Organisation for Industrial Research have, however, close rela- 
tions with firms in their respective sectors. 

The list of institutes of the Organisation for Industrial Research 
TNO (see Part Three) shows that the activities of a number of them 
are directed to specific branches of industry (Metal Research Institute 
TNO) whilst others are specialized in specific technical fields such as 
the Central Laboratory TNO and the Central Technical Institute TNO. 

Apart from the annual grant to the Industrial Organisation TNO 
through the Central Organisation TNO, the Government gives additional 
subsidies to TNO (mainly the Industrial Organisation) in order to pro- 
mote its co-operation with industry. 

On the whole, the growth of the Organisation has been steady in 
recent years, from 43. 5 million guilders in 1965 to 80. 1 million 
guilders in 1971, thanks mainly to government subsidies representing 
more than half the Organisation's resources in 1971 (Table 20). At 
present, the Organisation draws about iO% of the resources available 
to TNO as a whole. 

c) National Aerospace Laboratory (NLR) and Netherlands Agency 
for Aerospace Prog^X'ammes (NIVR) 

The R and D effort in the astronautical and aircraft areas in the 
Netherlands is carried out essentially in two institutions. 

Research in the field of aircraft construction is carried out by the 
National Aerospace Laboratory (NLR). 

The other organisation, the Netherlands Agency for Aerospace 
Programme (NIVR), plays an important role in aircraft development 
in the Netherlands. 

There is close co-operation between the two organisations as well 
as between them and technological universities, in particular that of 
Delft. 

These two organisations are described in more detail in Part Three. 

In 1969, the budget of the NLR reached approximately 25 million 
guilders (including interest and write-downs on capital) of which 12. 5% 
were fundc(i by the Ministry of Defence. 

The activities of the NIVR include basic and applied research, 
development and ad hoc investigations in the field of aeronautics, space- 
flight and related subjects to support and advise Government and Industry. 
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d) Research in the service of agi'icultui' e 



The recent development in agriculture is leading to larger units 
and to specialization with a consequent decrease in the number of 
holdings and agricultural workers as well as an increase in t,ize of the 
holdings, specialization and labour productivity through mechanization 
and automatization. 

Agricultural research is closely related to these developments, 
which among other things call for a shift towards more fundamental 
research. For example, advanced research is required for the study 
of botanical and animal growth and production processes, for economic 
and sociological research in connection with improved production 
techniques, for the development of better management techniques for 
agricultural activities, for the improvement of storage and processing 
of products, for transportation of products, etc. 

Agricultural research in the Netherlands includes agriculture, 
horticulture and forestry, as well as food and nutrition, handling and 
processing of produce and nature conservation. In this area there are 
five categories of research organisations: 

- Research institutions under the Ministry of Apiculture and 
Fisheries; 

- Research institutions under the Organisation for Applied 
Scientific Research TNO; 

- Agricultural University in Wageningen; 

- Veterinary Faculty of the University of Utrecht; 

- Private organisations and industry. 

All categories are engaged on fundamental and applied research 
and on development work, but the universities mainly carry out funda- 
mental research, while the other categories are specially intented for 
applied research and development. 

i) Research institutions under the Ministry of Agriculture and 
Fisheries 

Agricultural institutions under the jurisdiction of the Ministry of 
Agriculture and Fisheries are distri'juted among the following divisions 
of the Directorate-General of the Ministry: 

- Division for Agricultural 

Research: 22 institutes 
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Division for the Development 
of Agricultural Holdings: 



9 experimental stations, 
many experimental farms 
and market gardens, etc. 
subsidized by Uic Govern- 
ment, but managed by 



private organisations 



State forestry service: 



2 Institutes 



Service for Land and Water 
Management: 



1 institute 



- Veterinary Service: 



1 Institute 



Plant Protection Service: 



1 institute. 



Because of the close relationship between development work and 
extension activities for farmers and market gardeners, the experimental 
stations, experimental farms, etc. are placed under the division for the 
Development of Agricultural Holdings. Likewise, the work of the State 
Forestry Service, the Plant Protection Service, the Veterinary Service 
and the Service for Land and Water Management is closely tied in with 
the research programmes of the institutes under these divisions. Up 
to 1970, all institutes have been more or less free to decide on their 
own research programmes. Internal organisation and outside contacts. 
Therefore each institute had Its own autonomous board of governors 
and regulations. This form of organisation was of great value In the 
development stage of the entire agricultural research apparatus. 
However, to facilitate the co-ordination between institutes and to 
stipulate better the priorities in research programmes. It was decided 
in 1970 that most of the institutes should be re-organised. They have 
been grouped together in a large foundation for agricultural research 
(The Agricultural Research Organisation) under the chairmanship of 
the Director-General for Agriculture. Instead of an autonomous board 
of governors the institutes have advisory committees in which scientific 
organisations, extension services and farming and industrial organisations 
are represented. 

ii) Organisation for Applied Scientific Research TNO 

The purpose of TNO which has already been described, is to 
promote efficient applied scientific research for the common good. 
The Organisation for Industrial Research TNO and the Organisation 
for Nutrition and Food TNO each have two institutes in which research 
on the processing of agricultural products is carried out. Within TNO 
however, there is no specific organisation for the exclusive performance 
of agricultural research. The Organisation huS nevertheless a central 
co-ordinating function with the National Council for Agricultural Research 



TNO. 
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The Council, presided over by a chairman appointed by the Min- 
ister of Agriculture and Fisheries, is composed of members from the 
Scientific world (representatives of the institutes of agricultural re- 
search and of the Royal Academy), agricultural industry and represen- 
tatives of the above-mentioned Minister. Many working groups on 
various subjects have been appointed. The Council has no jurisdiction 
over laboratories or institutes. Since new regulations came into force 
in July 1970 the prime mission of the National Council of Agricultural 
Research TNO has been to provide a liaison and encourage co-operation 
between important agricultural research organisations. 

iii) Universities 

There are two universities in the Netherlands directly concerned 
with agriculture: the Agricultural University at Wageningen, under 
the Ministry of Agriculture and Fisheries, and the Veterinary Faculty 
of the University of Utrecht, under the Ministry of Education and 
Sciences. Their research activities are largely fundamental, mostly 
in relation to education. In the first university there are approximately 
60 scientific departments, while there are around 15 in the Veterinary 
Faculty. 

iv) Co-ordination and programming 

In addition to co-ordination by scientists and research managers 
within the research institutions, there is frequent liaison on research 
projects and programmes between the institutes through co-ordinating 
committees and working groups. These ensure the division of work 
among institutions and discuss research methods and results. 

The activities of the Agricultural Research Organisation and the 
National Council for Agricultural Research TNO in this respect have 
already been mentioned. Research under the Ministry of Agriculture 
and Fisheries is primarily programmed by each research institute, 
but co-ordinated at national level. Most institutes produce a five-year 
development programme including forecasts for research, manpower 
and equipment. The institutes also evaluate their current programntsj 
yearly, and, after consultation with their advisory committees, draft 
a detailed programme for the following year. 

Farmers, trade, industries, universities, extension service, 
and governmental departments are represented on the advisory com- 
mittees. To harmonize the programmes of the institutes and respect 
priorities, all current research programmes are on record in a project 
administration centre. Details of each project are available, such as 
the aim, the motivation, co-operation activities, duration, expected 
costs, manpower, etc. Furthermore, the annual project reports 
include accounts of the costs and time spent as well as the results 
obtained and the necessary justification for outlays in the coming year. 
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e) Research in the field of defence 



During the period preceding World War II defence R and D was 
carried out either in Navy and Army institutions or sometimes in 
Industry^ in 1953 the Air-Force became a separate service called the 
"Royal Netherlands Airforce". 

This development reflects the Government's constant interest in 
the progress of research in the aircraft and later in the aerospace 
fields. As early as World War I the military authorities had recognized 
the necessity of supporting the national aircraft industry by providing 
It with intensive technical and scientific assistance. To accomplish 
this more easily, the Government Service for Aeronautical Research* 
was created, under the responsibility of the Ministry of War. In 1920 
this organisation was transferred to the Ministry of Transport. In 
1937 it became the National Aeronautical Laboratory,** in 1961 the 
scope of its activities was widened to include space-flight technology 
and the name was accordingly changed to National Aerospace Lab- 
oratory. *** 

After Woi*d War II a strong need was felt for intensifying R and D 
efforts, result. ng in the establishment of steering-groups for R and D 
within the Navy and Army staffs, the splitting-up of the Royal Navy 
Radio Service in o a Laboratory for Electronic Development (LEO) and 
the Naval Electro lie Establishment (MEB), and the re-establishment 
of the Physics Laboratory as an inter-sorvice institution. 

In 1947, by a joint decree of the then Ministers of War and Navy 
a new corporate body was created under the provisions of the "Act 
for Applied Scientific Research" of 1930 (TNO). This new body was 
called National Defence Research Organisation TNO. **** The Physics 
Laboratory of the Army and the Technological (chemical) Laboratory 
of the Artillery Arsenal were incorporated in the RVO-TNO. 

Shortly afterwards the Naval Laboratory of Electronic Development 
(LEO) was transformed into an inter-service Laboratory (LEOK), 
although it remained the responsibility of the Royal Navy. 

I) The LEOK and the military establishments 

The major military R and D establishment is the LEOK. Its mission 
includes the development of electronic systems and equipment on behalf 

* Rijksnudiedienst voor de Luchtwairt. 

National Luchtwaart Laboratorium (NIL). 
*** National Lucht-en Ruimtewaart Uboratorium (NLR). 
**** Rljksvcrdcdigtngiorganlutic TNO (RVO-TNO). 
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of the three serv ices. These also benefit frocn technical assistance 
in connection with current or em isaged projects to be aiiocaied to 
industry. The greater part of LEOK's activities is coocemed ^nih 
radar and radio-communications. The 1970 budget of this laboratory* 
amounted to 3, 6 million guilders* 

The other establishments in this grcxsp perform research on a 
smaller scale, as m the case of the Royal Militar>~ Academy (Army 
and Air-Force) and the Rojal Xaval College, the Xa>-al Hvdrographic 
Service, the Artiller> Experimental Board iCWt and the AA'isor>* 
Office of the Corps of Engmeers, Their main task is essentiaUy a 
militar> one, but part of their activities is to be considered as research* 

ii) The RVO-TNO 

The largest of the civilian research institutions is the RVO>TSO, 
whose principal task is "to ensure tiiat applied scientific research is put 
at the service of national defence in the most effective manner possible." 

The Board of RVO-TNO consists of four civilians and five militar>' 
members. The chairman and his deputy are chosen from among the 
civilian members. The militarj' members are higb-ranJdng officers, 
representing respectively the Minister for Defence, ihe Ro\-al Army, 
the Royal Nav7, the Rojal Air- Force and the Inter -Ser\' ice >lilitar>' 
Medical Council. 

In 1970 the %earlv sub5id> allocated the Minister of Defence 
to RVO-TNO amounted to roughlv 27. 0 million guilders. On a small 
scale, in cases where this is deemed appropriate, RVO-TJwO institutes 
also accept research orders from civilian bodies. Examples can be 
found in the fields of human engineering and applied psvchologv' , traffic 
research environmental h>giene and research on industrial explosive 
materials. Experience has sho^ii that the specific expertise achieved 
in research on problems arising from militarv practice can be of great 
value in the solution of analogous problems in other areas. About lO^c 
of the research capacitv of RVO-TNO is used for non-militarv' purposes. 

In 1970 the civilian personnel of the RVO-TNO stood at, approx- 
imately, 700, including about Ho graduate scientists. In addition, about 
65 scientists are detached to RVO-TNO for the duration of their military 
service. 

Classified in order of magnitude according to the allocation of the 
funds required for their research programmes, the five research 
establishments of RVO-TNO are: 

- the Physics Laboratorv at The Hague, performing operational 
research and systems evaluation, basic and applied research 
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in solid btate phvsics, infra-red optics^ acoustics and electronics 
used in detection > data-handling > and signal-processing, 
surveillance, teleconiunnication and rudiophysics; 

- the Medical -Biological Laboratory at Rijswijk, performing 
basic and a[)plied research in biochemistry , molecular biology, 
microbiology', toxicology and radiology concerned with the 
medical aspects of protection against the action of chemical, 
radiological and biological warfare weapons; 

- the Chemical Laboratory at Rijswijk, performing research on 
defence agamst chemical warfare agentt>, environmental hygiene, 
evaluation and development of protective equipment and devices 
for detection, identification and decontamination of toxic 
substances; 

- the Technological Laboratory at Rijswijk, performing research 
and small-scale development in the fields of p rope Hants, pyro- 
technics, explosives and ammunition, assistance to the three 
services in specific armaments problems, research on inherent 
explosion hazards of industrial products; 

- the Institute for Perception at Soesterberg, performing basic 
and applied research on physiology of the sense organs, 
perceptual psychology and social engineering in the interests 
of military and civilian populations. 

In addition, RVO-TNO sponsors R and D activities on behalf of the 
armed forces by contracting out research to civilian research institutes. 
These contracts may have a continuous or an ad hoc character. They 
relate inter alia to food and nutrition, mechanical constructions, optical 
appliancci>, corrosion and preservation, paints, packaging, metals and 
other materials, noise problems, etc. 

iii) National and internation al co -ordination of military research 



To co-ordinate the national as well as the international relations 
of the entire defence -research systems in the Netherlands, the Min- 
ister of Defence hai> established the Netherlands Defence Research 
Co-ordination Committee. This is normally chaired by the chairman 
of RVO-TNO and is composed of a representative of the Minister for 
Foreign Affairs and of the same four officers who represent the Min- 
ister of Defence and the three services on the board of RVO^TNO. 

f) Research in tlie area of lie»alth and en\ ij'on mental hygiene 



With growing public concern over the deterioration of the environ- 
ment, a new dimension has recently been added to the development of 



activities 
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medical research since the Second World War. In the Netherlands 
en\ ironinental research hai> become one of the dimensions of health 
research, as e\ idenced b\ the creation m 1971 of a Ministry of Health 
and Environment. 

I) Research directed towards the improvement of pubUc health 

The general responsibilit> for R and D m the field of public health 
falls on the Ministry of Public Health and Environmental Hygiene, 
which can rely in this area on the advice of the Council for Health 
Research TNO and of the Council for Medical Rei>earch of the Ro^al 
Academy already mentioned above. 

R and D in public health is also partly performed within the Min- 
istry *i> owTi installationij facilities. The most important of these is the 
National Institute of Public Health which is specially acti\e in the 
development of vaccines, pharmacology, bacteriology. 

Two other internal institutes, the National Drugs Control Institute 
and the National Institute of Water Supply should also be mentioned in 
connection with these intramural research activities. 

More than half government-financed health research is, however, 
performed outside the Ministry , whose resources are allocated to the 
rele\ant TNO organisations, namely the Health Research Organisation 
TNO and the Organisation for Nutrition and Food Research TNO. These 
two organisations include a number of specialized institutes enjoying a 
great deal of autonomy. The Ministry is represented on the relevant 
boards. 

Some grants are allocated by both the Ministry and the TNO orga- 
nisation for special research projects carried out outside their institutes. 
nowe\er, the growing need for health research in unuersities and uni- 
\ersity hospitals has been met by the Foundation for Fundamental Re- 
search (FUNGO) within ZWO which funds and co-ordinates health- 
oriented academic research projects. 

It is hoped that the Royal Academy's Council for Medical Research 
will present recommendations for impro\ ing the system m the field 
of medical research m order to enable the Ministry to develop a short- 
term and long-term strategy , to be implemented m collaboration with 
the TNO and ZWO organisations and industry. 

Finally , one important ingredient in this re -appraisal of the health 
research system in the Netherlands should be the promotion of contacts 
with industry. Such contacts already exist in all institutions but are 
not systematic and are not generally considered to take full adNantage 
of all opportunities. 



fl ^g sear ch tUi ected to\vurclt> the ini[)t-o\ enient of env ii onniental 



liealth research eomprises nian> aspects of envii onniental h\j;icne 
conneeteil with the biologieal and phvsieal eiuironnieiU of the human 
being. Medical research is also eoneerned with the \ariuus aspects of 
environmental dangers for the human constitution. 

Environmental hygiene is the responsibilits of various ministriei,, 
which promote research activities eoncei'ning an* and water pollution, 
water suppU . purification of effluent water, soil ix>llution and the 
disturbance of the ps>chie balance through inadequate work and lei£>ure 
conditions. The co-ordination of these acti\ ities is the responsibilit\ 
of the Ministrv of Health and En\ironment created in 1971 which gi\es 
direct strategic guidance to the bulk of the health-i elated environ- 
mental programmes. 

With about I million guilders, the State Institute for Public Health 
performs a significant share of the research piogranmic of the Ministrv 
in the field of environmental research. 

In the field of food hvgiene, the Food and Nutrition Organisation 
TKO is active, with a budget of about 15 million guilders. The central 
Institution for 1 bod Research is the largest institute vvithin this Orga- 
nisation. Two million out of its budget of ten million guilders are 
allocated to environmental research. The TNO Institute foi public 
health engineering, whose budget reached (i. 7 million guildcis m 1971, 
carries out research on air pollution components, noise, technical 
improvements in living conditions, etc. 

Lnvironmental research is also earned out b> the National Defence 
Organisation TNO. In its chemical laborators , medico-biological lab- 
or atorv and technological laboratorv about 6 million guilders arc spent 
yearly on this type of research. 

It is estimated that more than GU million guilders a v ear are used 
at present by the Government, for environmental research activities. 

In order to co-ordinate national activities m the field of environ- 
mental research, the Cential Organisation TNO has lecentlv established 
a special commission under the presidcnc> of the deputv -chairman of 
the Central Organisation. Its membership consists of high officials of 
the various ministi les concerned with this activ it\ and representatives 
of the universities and industry. 

Finally, it can be pointed out that the fact that the Ministry of 
Health and Environment has taken the initiative to establish a long-term 



hygiene 
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functional research programme in the field of health and related 
aspects of human environment enhances the prospects for a coherent, 
co-ordinated approach to environmental problems through the develop- 
ment of multi-disciplinary Integrated research efforts. 
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CONCLUSION 



The description of the mechanisms which the Netherlands have 
developed in order to formulate and implement science policy could 
easily give the impression of a highly centralized system, where one 
minister determines major orientations, and one committee co- 
ordinates the application of these decisions b> a handful of institutions 
directl> under ministerial control. Nothing could be further from 
reality. It is true, however, that no institutional description answers 
the degree of decentralization within the administration, nor the intensity 
of contacts between deeision-makers in all t>pes of institutions in the 
Netherlands. 

In effect, these decision-makers form a community sufficiently lim- 
ited in size for the members to know each other well, to be relatively 
well-informed about each others problems and opinions and, above all, 
to have permanent and easy access to one another. It is not surprising 
therefore, that "administration b> committees" is a s>stematLc practice. 
For example, there is hardl> a scientific institution which does not 
include one general board to preside over the elaboration of its budget 
and at lcai>t one other panel to ensure working contact with the relevant 
political, economic, scientific or social sectors. Since this pattern 
IS repeats I at all levels of government, interlocking committees constitute 
a veritabiv pvramid whose summit could be represented by the Council 
of Mmistci^, the Sub-committee for science polic> and the Inter-depart- 
mental Committee for Science Policy. What is more, this pyramid 
represent,^ unl> the bodies which have acquired a sufficiently permanent 
membei slap and area of responsibility to justif> explicit and formal 
mstitutiunali/.ation. Many others are made or unmade cLiily, as problems 
arise, a lew colleagues may attend one or two meetings to define and 
discuss common preoccupations, and if need be to eliminate differences. 

The a^Uantages of this t>pe of flexibility and informality are very 
obvious ii une compares the administrative practice in the Netherlands 
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with that of other countries where excessive bulk or formality create 
administrative bottlenecks blocking the flow of ideas and information. 
In fact it is unquestionable that this system has enabled the administra- 
tion of the Netherlands to identify new problems rapidly and take advan- 
tage of the decentralized structures to develop original responses in 
the political, social or economic interest of the country. 

According to some obser\'ers there is, however, a negative side 
to this picture as well. Many critics admit that the present system 
encourages "conccrtation" among dccision-makers, but argue that this 
"concertation" very often leads to a blurring of the key issues, evading 
potential sources of tension and, above all, shunning open discussion of 
controversial subjects. Evidence of this is supposed to be the difficulty 
of assigning definite responsibilities in the administration for any single 
national programme, or the difficulty of altering the basic orientations 
of existing institutions. 

In other words, policies dealing with areas such as industrial 
activity , quality of life or education would tend to favour existing insti- 
tutions and practices rather than promote the development of new ones. 

This is, the case, to a large extent, in all societies where past 
Successes often stand in the way of new ones. It is, however, the 
central misbion of science policy to identify dangers and opportunities, 
and, by so doing, to suggest a smoother transition to a more balanced 
future. 
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Part Three 
PROSPERITY THROUGH RESEARCH 



I 



ECONOMIC GROWTH AND STRUCTURAL POLICIES 



The basic feature of the Netherlands is an adaptable economy. 
Hampered by the scarcity of available land and physical resources, it 
IS fundamentally exchange -oriented, open to external influences and 
fully exposed to mternational competition. The global value of imports 
of goods and services amounts to about 50*1 of the gross national product. 
As a rule, the deficit in the trade of goods is balanced by a surplus on 
services and factor income from abroad. 

The Netherlands has a long tradition as a trading nation. Its 
geographical situation makes it a natural cross-roads of both land and 
sea trade routes. Transport, commerce, banking and transit have 
become major occupations. 

Since the end of the 19th ccntur> , and particularly during the last 
few decades, the Dutch have developed a highly efficient agricultural 
system. Not only is the yield per acre among the highest in the world 
but new methods of market-gardening and food-processing are about to 
transform the ver\ basis of agricultural production and change it Into 
a continuous process of food production along industrial lines. 

Between the two world wars and, in a greater degree, after the 
Second World War, the primary concern was to concentrate on industry. 
New branches of manufacturing woie created more in consideration of 
the needs and tendencies of world markets than in view of domestic 
outlets. This led to a particular pattern of industrial development: the 
rise of a number of big corporations of multi-national character and 
conscious specialuation in research-intensive industries based on 
continuous promotion of new technologies. Consequently the relation- 
ship between science, research and economy is looked upon as a basic 
condition for future progress. The objective of social welfare is 
becoming increasingly important, however cultural aspects arc yet 
absent. 
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1. GROWTH OF PRODUCTION AND PRODUCTIVITY OF LABOUR 



In a long-term perspective the Netherlands econom.v experienced 
sustained gro\\'th both during the 1930's and 1960's. In real terms the 
gross national product expanded at an average annual rale of -t^OSr in the 
period 1953-1968. This rate of growth has been faster than thiitV the 
total OECD area and also slightly superior to the average figure for the 
European OECD countries. The pace of expansion accelerated in the 
1960*s and rose to 5. 8^1 per year between 1963 and 1968, which compared 
still more favourably with the average of European OECD countries. 



Table 21. GROWTH OF PRODUCTION AND 
LABOUR PRODUCTIVITY 
Average annual growth rates 1955/1968 and 1963/1968 



I i 

LABOUR ; LABOUR 
MANU- i PRODUCTIV- PRODUCTIV- 
FACTURING ITY TOTAL i ITY MANU- 
ECONOMY FACItRlNG 



CROSS 
PROIH'CT 



Netherlands 

1953/1968 1.9 

1963/ 19G8 5.8 

Total OECD countries 

19.53/1968 4.3 

1963/1968 5.3 

European OECD 
countries 

1953/1968 4. 7 

1963/ 19G8 , 4.3 



.SOI RCE: OECD. 



6. 6 3. 9 5. 5 

6.7 5.1 G.9 

5, 1 3.2 3.4 

6. 3 4. 3 5. 0 



5.6 4.0 4.0 

4.8 , 4.3 4.8 



This good performance can be attributed to substantial increases 
in productivity, in particular in the agricultural and manufacturing 
sectors. During the whole period 1953-1 908, the productivity of labour 
in the total econom\ rose b\ 3.9*^ per amumi, roughly in line with the 
productivity advance in the whole area of European OECD countries. 
In the manufacturing sector, however, productivit> of labour increased 
at an average rate of 5. 5a per annum, exceeding by a fair margin the 
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corresponding figures for both the total OECD area and all the European 
OECD countries together. 

The average annual growth rates bv major areas of production show 
that the most d>namic sectors have been manufacturing, construction 
and services, whereas agriculture, forestr> and fishing have lagged far 
behind. The basic tendency is expected to continue in the next few 
years according to the projections made b> the Netherlands Office of 
Planning for the years 1969-1973. 

As regards producti\it> of labour, the picture is different. Major 
increases have been registered in the agricultural sector and in manu- 
facturing. In construction, and especially in services, the average 
growth rates have been relativel> small. These developments are not 
peculiar to the Netherlands and are consistent with the general trends 
observed in all industrialized countries. 

Comparison of production growth rates and productivity of labour 
by sector suggests that demand for additional manpower has been and 
will continue to be particularly strong in services and construction. 
In manufacturing, the growth of production will henceforth be attributable 
mostl> to gains in productivit> , so no substantial increase in employ- 
ment can be expected in this sector. 



Table 22. GROWTH OF PRODUCTION /VND LABOUR 
PRODUCliVlTY BY INDUSTRY OF ORIGIN 
Average annual growth rates 1953-1963, 
1963-1968 and projections 1969-1973 



PRODUCTION 1 LABOUR PRODUCTIVITY 

---y 'p' ' 1 

I053/C3 ' 1063/68 : 1969/73 1053/63 , 1963/68 1969/73 



Agriculture, forestry 


2.5 


, 2.5 


1 

2. 0 


6.0 


6.0 


5. 0 


Industry (excluding 


6.0 


7.5 


8. 0 


4.5 


8. 0 


7.5 




4. 0 


1 8. 0 


3.0 


1.5 


6.0 


1. 0 




4.5 


1 4.5 


4. 0 


1 2.5 


2. 5 


2. 0 


Business firms j 


4. 7 


! 6. 0 


1 5. 0 

i 


1 


5.5 


4. 0 



SOURCE: NethcflandJ Office of Pbnnlng. 
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The nicdium-tcnii projections (1969-1973) of the Netherlands 
Office of Planning show that a further decline in the number of persons 
employed in agriculture, forest r> and fishmg is anticipated, with some 
increase in employment in manufacturing and a substantial need for 
additional r.anpower in sei'vices and construction. 

2. GROWTH PERFORMANCE OF MANUFACTITRING INDUSTRIES 

These long-term tendencies are responsible for a gradual change 
in the overall structure of the gross domestic product. As is shown 
in Table 23 the share of agriculture, forestr> and fishing dropped from 
12. 4% in 1953 to 10. 5% in 1960 and to 7. 2% of the gi'oss domestic 
product at current prices in 1968. 

During the same period the relative importance of industrial 
production in the broad sense ^including manufacturing, mining and 
quarrying, public utilities and construction) remained between 41 anu 
A3% of the total. This sector is particularly liable to short-term 
fluctuations, the result of shifts in demand and supply of goods in home 
o:id foreign markets. 

The share of all other acti\ities - generally lumped together under 
the heading of services - showed a fairly steadj upward trend. It rose 
from 46% in 1953 to about 47% in 1S60 and to 50, 6% in 1968, 

Table 23. GROSS DOMESTIC PRODUCT AT FACTOR COST 
BY INDUSTRY OF ORIGIN 

(As percentage of total) 
Bench-mark years 1953-1968 





AGRICltLTL'RE 
FORESTRY 
FISilING 


MANUFACTURING, 
MINING AND QUAR- 
RYING, ELECTRICITY. 
GAS AND WATER, 
CONSTRUCTION 


SERVICES 


1953 


12.4 


41.6 


46.0 


1955 


11.4 


41. 1 


47. 5 


1960 


10. 5 


42. 6 


46.9 


1965 


8.4 


41.3 


50.3 


1968 


7.2 


42.2 


50. 6 



SOURCE: OECDs National Accounts of OECD countries. 
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According to the medium -term projections of the Netherlands 
Office of Planning it is expected that agriculturc*s share will continue 
to dimnish while industr> *s share is expected to expand some^*^t 
faster than in the recent past. In the service sector, trade, banking, 
health and educational services as ^^11 as public administration ^ill 
continue to lead. Particular attention will have to be paid to inter- 
national movements of ser\'ices as the export surplus on this account 
is of major importance to the Netherlands economy. 

As has been shown in Table 22 the highest gains in labour produc- 
tivity have been realized in the manufacturing sector. Given its relative 
contribution to the gross national product, it may be considered as the 
main pace-setter of economic growth. 

Table 24 gives the breakdov^n by industr>^ on the basis of value 
added b>' branch in the years 1965 and 1967. As a percentage of total, 
food, drink and tobacco comes first with more than 21^ in 1967. The 
major importance of this branch is one of the most peculiar features 
of the Netherlands industry. It may be explained by the endeavour to 
process and export the country's agricultural prockicts in the most 
favourable conditions, 

A group of industries, including chemicals, oil refining and extrac- 
tion ranks second with 15,4%. It is followed b>' metal products and 
machinery with 13, 2%. Another important branch is the electro- 
technical industry with 10, 6%, Transport equipment comes next with 
about 8^^, 

The first five branches account for more than two-thirds of the 
total value added in manufacturing. When the food, drink and tobacco 
industry is excepted, it appears that the four major branches can also 
be identified, though very roughly, as the most research- intensive ones. 
Together, these four industries account for almost half the value added 
in manufacturing. 

The Netherlands statistical classification of industrial production 
indices is limited to a relatively small number of industrial groups so 
that a detailed comparison of relative growth performance of individual 
branches is scarcely possible. 

If relative grouth performance is measured in terms of total 
industrial production, four groups can be considered as rapidly expanding 
industries on the basis of average annual growlh rates for 19^3-1970 
chemicals, public utilities, mining, including the rapid growing branch 
of natural gas extraction, and oil refining. 
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Table 24. MANUFACTURING - 
VALUE ADDED BY BRANCH OF INDUSTRY 
1965 and 1967 





MILLION 


GUILDERS 


AS % OF TOTAL 




1965 


1967 


1965 


1967 


Food, drink and 


4, 177 


5,019 


20. 3 


21.3 


Chemicals, oil refining 


3, 162 


3,627 


IS 4 


IS 4 


Metal products and 


2,713 


3,120 


13,3 


13. 2 


Electro-t6chnical 


2,422 


2,493 


11. 9 


10, 6 


Transport equipment . . 


1,532 


1,870 


7,4 


7. 9 


Printing and publishing. 


1,027 


1,228 


Om V 


Om £t 


Stone, clay and glass . . 


837 


992 


A 1 






949 


987 


4.6 


4. 2 


Clothing and footwear . . 


934 


981 


4. 5 


4, 1 




762 


629 


3.8 


3. 5 


Wood, cork and 


667 


774 


3. 2 


3. 3 




609 


674 


3. 0 1 


2. 9 


Leather and rubber 


279 


315 


1.4 i 


1, 3 


Other manufacturing . . . 

• 


615 


683^ 


3. 1 1 


2.9 


Total manufacturing . , . 


j 

20,585 j 23,592 


100. 0 


100. 0 


SOURCE. Based on data of ihe NciJicr lands Office of MitiSLicsj NALtonal Accounis 1909. 



Metal products and machinery as well as paper are close to the 
average rate of growth in total industry. 

In respect to the growth rate in total industry, several branches 
may be considered as retarding grov^th rate industries, examples ai*e 
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GROWTH RATES OF IWDUSTRIAL PROOOCTIOW 
Average annual groiitti rates 19(3 1970 
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building materials (stone, clay and glass), food, drink and tobacco 
industries and rubber. 

Textiles and leather can be designated as stagnating industries, 
while clothing and footwear show a declining growth rate. Coal 
processing is a rapidly declining sector, but this is due to a voluntary 
policy of re-structuring the pattern of energ>' resources in the country 
and gradually closing down coal-mines. 

As a result of increasing international competition certain partic- 
ularly exposed industries lose ground and have to be replaced by other 
activities. To facilitate the adjustment process in a country like the 
Netherlands, particular attention is to be paid to new opportunities 
offering .v prospect of rapid growth whilst remaining highly flexible. 
R and D activities can play a major role in the choice of suitable tech- 
nologies and the planning of industrial policy. 



3. SHIFT TO STRUCTURAL POLICIES 

a) Concentration of economic activities 

This IS largely recognized both in government and industry. How^ 
ever, the industrial policy in general has to deal not only with problems 
of structural adjustments but of decentralization and regional re-deploy- 
ment of economic activities. 

There is, in fact, a strong concentration of the population in the 
Western part of the country , in the provinces of North and South Holland 
and Utrecht, where half the total population lives in a quarter of the 
national territory. This high degree of concentration is illustrated by 
the breakdown of production by main regions (Table 25), 

Thus there is a strong concentration of all activities, particularly 
of services m the West. In relation to the breakdo\\'n of the gross 
domestic product, the South occupies an important position in industry, 
where it ranks second after the West. Agriculture plays a preponderant 
role m the North and East, though this latter region is also a traditional 
centre of textile, paper, clothing and footwi^ar industries. *i 

b) Structure of firms in t he manufact uring industry 

An interesting feature of the structure of Netherlands industrial 
firms is its polarization with the great majority of small and medium- 
sized firms on one side and a small percentage of very big ones on the 
other. 
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Table 25. BREAKDOWN OF PRODUCTION BY REGIONS 

1968 

(As percentage of total) 
Netherlands 100 





WEST 


SOl'TM 


EAST 


NORTH 


NETHER- 
LANDS 


Total gross domestic 




^ I...... .. — 










55 


19 


16 


10 


100 


Of which: 












- agriculture, forestry 














45 


17 


22 


16 


100 




49 


23 


16 


12 


100 




63 


15 


14 


8 


100 




55 


18 


17 


10 


100 


SOURCE: Central Office of Planning: The Netherlands Economy in 1973. 



According to the figures for several bench-mark years, small 
firms (10-50 employees) account for more than two-thirds of the total 
(68% and the end of 1968), and medium-sized ones (50-100 employees) 
for almost 30%. 

Only 3% of the tStal number of firms can be considered as belonging 
to the category of large societies. However, this category accounted, 
at the end of 1968, for 57% of total industrial sales and for 51%. of 
the total number of industrial employees. 

The ratio of concentration increahcd between 1953 and 1968, partic- 
ularly at the expense of the medium-sized firms. Since 1968 the 
situation has been changing rapidl> due to an important increase m the 
number of mergers, both with Netherlands firms and with foreign enter- 
prises. This movement of concentration is liable to continue in the near 
future as the Government is of the opinion that Netherlands firms should 
be ab^c to strengthen their technological, economic and financial basis 
to face the best conditions possible for international competition. 

The increase in the number of mergers with foreign companies tends 
to stress the international character of Netherlands industry . On one hand, 
these arrangements lead to greater foreign influence on the home indus- 
try. On the other, big Netherlands corporations take over foreign firms 
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and improve their relative position on foreign niarketa, Futhermore, 
the Netherlands plays an important role as an investor in foreign indus- 
try and its investments traditionally exceed the entries from abroad. 
As an example it is generally assumed that the Netherlands invests more 
in the United States than the other way round. 

c) Importance of foreign markets 

The Nethe. !.inds is one of the most import - and export - intensive 
countries in the world. Foreign markets are of utmost importance to 
Netherlands industry, as more than 36% (1969 figure) of its total sales 
go abroad. 

As is shown in Table 27, foreign outlets are more important to 
several major industries than the domestic market. The electro-tech- 
nical industry has the highest export rate, with more than 66% of its 
total sales. Transjxjrtation equipment ranks second, with about 55%. 
Chemicals, oil refining and extraction industries export approximately 
half their total sales. Two other branches sell almost half their pro- 
duction to foreign countries, the textile industry (17. 3%) and metals, 
metal products and machinery industries (46. 7%). 

Three industries export about a third of their total sales, these 
are engineering, leather and rubber products, paper. 

Compared with other industriali/.ed companies, the food, drink 
and tobacco industries have a relatively high e.vj)oi*t rate, with a quarter 
of total sales. The other branches, such as clothing, building n»aterials, 
wood and furniture, printing and publishing work mainl> for the home 
market and the> export from about a sixth to a tenth of their total sales. 

d) Main trends in structural policies 

In recent years there has been a gradual shift in the economic 
policy of the Netherlands Government from a broad measure aiming at 
the creation of a favourable climate for entrepreneurship to a more 
active policy aimed at promoting structural changes m industry. This 
policy has three main aspects which are nevertheless closel.v inter- 
related. 

1. Functional policy - this approach aims at strenghthening the 
industrial structure as a whole in its functional developments as well 
as in the introduction of new t>pes of production and economic orga- 
nisation. A broad array of instruments of a general nature have been 
defined for this task: 
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Table 27. EXPORT RATES OF 
SELECTED MANUFACTURING INDUSTRIES 
1969 



T - 

1 I 


o 


2/1 


1 ' 

TOTAL 

I 

SALES 

[ 


EXPORTS 


EXPORTS AS 
% OF 


T 


(MILLION GUILDERS) 


TOTAL SAIJ^S 


Electro-technical 


5,590 


3,702 


66. 1 


Transportation 


2,081 


1, 151 


55.3 


Chemicals, oil refining 


11,567 


5,808 


50. 2 


Textiles 


4,433 


2,104 


47. 5 


Metals, metal products 


21,231 


9,936 


46. 7 


Engineering industry . . . 


4,531 


1,502 


33. 1 


Leather and rubber ' 

\ 


1,413 


467 


33. 1 




2, 177 


665 


30. 5 


Food, drink and ' 


20,841 


5,222 , 


25. 0 




2,034 


327 


16. 1 



Stone, clay and glass 

Wood, cork and 
furniture 



Printing and 
publishing . 



Total 



2,250 

1,923 

1,9 65 
71,841 



348 
117 
177 



25,930 



15.4 
9. 2 

"9. 0^ 

36. 2 



SOURCE; Central Bureau of Statistics. 
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- information in the widest sense, improvement of the 
social climate, stimulation of productivity, concentration and strength- 
ening of competitive power of firms, selective fiscal policy , encourage- 
ment of training and schooling and - lat>t but not least - stimulation of 
research and development. 

2. Regional tx)licy - this aspect has to be viewed in the frame- 
work of regional planning which has been developed as a major activity 
in the Netherlands. Its main task is to realize a statisfactory pattern 
of employment opportunities in all regions and to ru-allocate resources 
in order to secure a more balanced distribution of income. 

3. Sectoral policy - this aspect aims at helping specific indus- 
trial branches to improve their technological and economic structure 
and to enhance their competitiveness. 

The Government endeavours in particulai with regard to sectoral 
policy: 

- to assist the business community to get a better insight into 
possible future developments, this is done through medium - 
term forecasts drawn up b> the Central Office of Planning, 
through structural and sectoral studies, etc; 

- to provide assistance in the realization of plans aiming at a 
structural re-organisation, either by applying regional or 
functional go\ernmental measures or, in a limited number of 
eases, by granting support to specific sectors. 
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II 



RESEARCH AS A TOOL OF COMPETITIVENESS 



1. SELF-FINANCING OF R AND D 

The data published by the Netherlands Office of Statistics within 
the framework of the international sur\'ey of resources devoted to 
R and D in 1967 by the OECD were obtained by a brief survey covering 
about 80% of total R and D expenditure and manpower in the business 
enterprise sector- Estimates were made for the whole sector based 
on these findings. 

Accordmg to the overall estimate for 1967 the total national expen- 
diture on R and D amounted to 1»860 million guilders. It ws estimated 
that R and D m the busmess enterprise sector amounted to 1,080 mil* 
lion guilders, that is, about 58% of total national expenditure. 

As shown in Table 28, Netherlands industry is practically self- 
financing as regards its R and D efforts. It performs approximately 
as much as it finances, and transfers to and from other sectors are 
extremely small. In this respect the Netherlands differs from coun- 
tries like the United States, the United Kingdom and France or like 
Sweden and Norway where the R and D effort of business firms is 
largely financed by government funds- 

This explains why, in an international comparison, the proportion 
of industry as a performer of total *R and D expenditure in the Netherlands 
was below the average for 17 OECD countries, while its relative impor- 
tance as source of funds was far higher than the average for the same 
countries. 

There is close concordance between the relative data as measured 
by expenditure (58. 1% of the total) and by manpower (59.2% of the 
total). 
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In view of the secrecy prescribed by law and also of the difference 
in classification, the Netherlands Central Bureau of Statistics was 
unable to submit a detailed breakdown of the R and D data by normal- 
ized international (ISIC) categories. For these reasons, the following 
branches were grouj>ed together into one global group; 

- aircraft and missiles; 

- electrical industry; 

- precision engineering; 

- ferrous metals, non-ferrous metals and fabricated metal 
products; 

- motor vehicle industry and shipbuilding. 

Furthermore, the chemical industries category also included 
drugs and oil refining. The tobacco industry wa£» integrated into the 
food mdustnes group. The diamond industry was classified with the 
building materials (stone, clay and glass) industry. 

According to Table 29 mtramural expenditure on R and D is 
concentrated in two main groups of industries: 

- metal products and machinery as defined above (about 50^ of 
total industrial R and D); 

- chemical industry (about 35^c of total). 

In other words, these two groups account for more than eight- 
tenths of total mtramural expenditure on R and D in the business enter- 
prise sector. All other industries are relatively modest performers. 
Only food, drink and tobacco stands out among them with a proportion 
of 5, 6% of total intramural expenditure. 

No figures are available with respect to the source of funds for 
intramural expenditure un R and D by industrial branches. Table 30 
indicates these sources for the whole of the business enterprise 
sector. 

Relative to major industrial countries, the contributior.'of the 
Netherlands Government to intramural R and D in the business enter- 
prise sector appears low. This can be attributed parti} to the struc- 
tural pattern of Netherlands business firms and partly to the fact that the 
Government supports mdustrial organisation of applied research (TNG), 
which is supposed to carr\ out its research projects in close contact 
with mdustry and its needs. Besides the development credits given 
by the Government were still in an initial phase in 1967. 
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Table 30. SOURCES OF FUNDS IN THE 
BUSINESS ENTERPRISE SECTOR 
1967 





MILLION GUILDERS 


AS PERCENTAGE 
OF TOTAL 




1,042 


96.5 




10 


0.9 


Other enterprise and other 








13 


1.2 




15 


1.4 




1,080 


100.0 



SOURCE: Minlstxy of Education and Sciences, 



2. INDUSTRIAL R AND D BY TYPE OF COST AND 
TYPE OF ACTIVITY 

a) Industrial R and D by type of cost 

A meaningful analysis of intranr\ural expenditure on R and D by 
type of cost can be realized only when homogeneous figures for several 

Table 31. INTRAMURAL EXPENDITURE ON R AND D 
IN THE BUSINESS ENTERPRISE SECTOR BY TYPE OF COST 

1967 



(As percentage of total) 





LABOUR 
COST 


OTHER 


TOTAL 
CURRENT 
EXPEN- 
DITURE 


CAPITAL 


TOTAL 
EXPEN- 




CURRENT 
COSTS 


EXPEN- 
DITURE 


DITURE 
ON 










R AND D 


Chemical industry . . 


50. 0 


31.6 


81.6 


18.4 


100. 0 


Metal products and 














61.8 


27.3 


89. 1 


10.9 


100. 0 




Food, drink and 














50. 0 


25. 0 


75.0 


25.0 


100.0 




Other Industries 


67. 0 


22. 0 


89.0 


11. 0 


100.0 




56.9 


27. 8 


84.7 


15. 3 


100.0 



SOURCE: OECD, 1967 Sutlitlcal survey. 
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years or periods of time are available. This is not yet the case, the 
breakdown b\- major inctustrial groups only exists for 1967, 

In comparison with other Member countries of the OECD for N^-hich 
similar figures are a\ailable, the al>o\e brual.lJo^^'n b\ t\ixj of cost suggests 
that the Netherlands lies somewhat aboxc the a\eraj:v as far as labour 
is concerned. Ho^^'e\er, it has relati\el\ the highest figure in respect 
to capital expenditure on R and D- • 

The proportion of capital expenditure vkas particularly high m the 
food, drink and tobacco industries on one hand and the chemical indus- 
try un the other. It is the relative weight of this latter that seems to 
influence the o\eraII figure for the business enterprise sector. 

b) Industrial R and D by type of activity 

According to the 1964 statistical sur\e\ . the expenditure on R and D 
in the business enterprise sector was as follows, fundamental research 
25. 5?, applied research 23. 0^ and development 51- 5^* 

Table 32. INTRA-MURAL EXPENDITURE ON R AND D 
BY TYPE OF ACTIVITY IN THE BUSINESS ENTERPRISE SECTOR 

1967 

(As percentage of total) 





^ BASIC ] 


1 APPUED j 


r 




1 RESEARCH ; 


R£5EARa? 1 


[ DEVELOPMENT 


Belgium 


, 6. o 


^ 41.7 


i 51.8 


Canada 


. I 4.7 > 


, 25.9 


1 69.4 


Denmark 


i - 


1 19.0^ 1 


I 81.0 


France 




38.5^ 


1 61.5 


Germanv 


. 1 5.1 




1 94.9^ 


Italv 


. ; 3.0 1 


i 36.4 1 


[ 60.6 


Japan 


. { 10.2 ; 


28.4 j 


I 61.1 


Netherlands' 


. 1 31.0^ 




69.0 


Norv^'av 


. 1 3.6 


30.5 


65.9 


Sweden 


. j 0.7 i 


13.7 


' 85.6 


United Kingdom 


. I 3..J 


21.9 1 


1 74.7 


United States (1966) 


. i 3.9 ! 


18.2 1 


77.8 



I . L^cludcd in applied rcscircn. 2. Including basic research. 

1. {RCluded m development. 4. Including; applied research. 

5. OECD estinutc5 based on \jCA and 1>CT national piiblications. 

sot RCE Ir*tefnatiQGaI ^^^c> or* Resources Devoted to Rand D tn l-^o': b> OECD Mem ber 
(,oi:n tries, (lECD. Ma) i/;*. 



* lnterna;ional^»^r.e) on Resocices Devoted to Rand D in UC: bv i^ECD Member 
Countries. \ol. 1, Business enterprise sector, OECX Directorate for Scientific Affairs, 
Paris, May lOTO. 
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In the 1967 statistical survey fundamental research and applied 
research were given together, as a meaningful separation was thought 
to bo impossible- 
There seems to be a relative increase in development activities 
in the business enterprise sector between 1964 and 1967- However, 
it must be stressed that the two surveys are hardly comparable- 

On the basis of the 1967 survey, the comparison with selected 
OECD Member countries indicates that the Netherlands allocated to 
development activities 69% of total expenditure on industrial R and D- 
This is largely below the relative figures for Germany (95%), Sweden 
(85- 6%), the United States (78%) and the United Kingdom (75%) but on 
about the same level as Canada and above that of other OECD countries- 



3- PERSONNEL EMPLOYED IN R AND D ACTIVITIES 

The business enterprise sector accounted for 59- 2% of the total 
manpower employed in 1967 in H and D activities in the Nether lands- 
In full-time equivalents 29,700 persons were involved in industrial 
R and D and about 8,000 of these could be considered as belonging to 
the category of qualified scientists and engineers- 



Table 33- MANPOWER EMPLOYED IN R AND D 
AND EXPENDITURE ON R AND D BY GROUPS OF INDUSTRIES 
(As percentage of business enterprise sector) 





MANPOWER EM- 
PLOYED IN R AND D 


EXPENDITURE ON 
R AND D 




30 


35 


Metal products and machinery - 


55 


51 




6 


6 




9 


8 


Total business enterprise 


100 


100 



SOURCE: intcrnationai Survey on Resources Devoted lo R and D in 1067 by OECD Membei 
Count! ies, vol, 1, OECD, May 1910. 
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The breakdown by major industrial groups as percentage of total 
R and D manpower can be compared with the breakdown of expenditure 
on R and D by the same groups* 

Broadly speaking, the two series largely coincide but show a greater 
intensity of expenditure per person employed in the chemical industries 
and a relatively lower intensity of expenditure in metal products and 
machinery* 

This can be expressed in more detail in a tentative calculation of 
expenditure on R and D per person employed* 

The current expenditure on R and D per person employed was 
relatively highest in the chemical industries, followed by metal products 
and machinery- In food, drink and tobacco industries and in all other 
industries the level of expenditure on R and D per person employed in 
R and D activities was fairly similar but distinctly lower than in chem- 
icals and in the metal products and machinery sector. 



•table 34* EXPENDITURE ON R AND D PER PERSON 
EMPLOYED IN SELECTED GROUPS OF INDUSTRIES 

1967 





NUNIBER 
OF 

ESlPtOYEES 
IN FULL- 
TIME 
EQUIVA- 
LENTS 


TOTAL 
CURRENT 
EXPEN- 
DITURE 

ON 
R AND D 
(MILLION 
GUILDERS) 


LABOUR 
COST 
(MILLION 
CUIIDERS) 


EXPENDITURE PER 
PERSON EMPLOYED 


TOTAL 


LABOUR 
COST 


(GUILDERS) 


Chemicp^ industries * 


7,492 


258 


162 


34,300 


21,200 


Metal products and 














13.883 


409 


284 


29,700 


20,500 


Food, drink and 














1.508 


39 


26 


25,900 


17,200 


Other industries 


697 


18 


13 


25,800 


18,700 



SOURCE.* Miniitry of Education and Sciences. 
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4' INTRAMURAL EXPENDITURE ON R AND D 
BY SIZE OF FIRM 

In order to illustrate the breakdown of expenditure on R and D 
according to the size of business firms the most recent figures are 
those made available by the Netherlands Central Bureau of Statistics 
for the year 1964- 

When considering these figures, especially in respect of small 
and medium-sized firms, the activity of the industrial organisation 
TNO and the work of branch research associations which often collab- 
orate with the TNO specialized institutes for the sake of a given indus- 
try, have to be taken into account- 
In 1964 the average intramural expenditure on R and D by small 
firms (under 200 employees) was less than 29,000 guilders per firm- 
This figure is also applicable to the larger firms in this category, 
namely those with 100-200 employees* This amount was manifestly 
far too small to make a continuous development activity at a reasonably 
technical level possible* 

As far as the medium -sized firms (200-1,000 employees) were 
concerned, average R and D expenditure amounted to 60,000 guilders 
in 1964' Even this amount was hardly sufficient for R and D activities 
to be performed systematically- The most active firms in this category 
were to be found, as can be expected, in the chemical and pharmaceutical 
branches* The average expenditure on R and D in these industries could 
be estimated at 300,000 guilders per firm for those with 200-500 em- 
ployees and more for those employing 500-1,000 persons* 

Apart from the chemical and pharmaceutical industries, the other 
mediuni-sized firms (about 90% of the total of this category) devoted 
altogether 41.8 million guilders to R and D activities in 1964, that 
IS an average of 50,000 guilders in the category of 200-500 employees 
and less than 100,000 guilders in the category of 500-1,000- This 
amount seems large enough to enable these firms to perform meaningful 
technical innovation but again not through their own intramural U and D 
activities- 

Finally, the 169 large corporations with more than 1,000 employees 
- excluding the so-called ''Big Five". Philips, Shell, AKZO, Unilever 
and Dutch State Mines - spent a total of about 120 million guilders in 
1964 on intramural R and D activities, that is, an average of about 
750,000 guilders per firm* According to the Committee of the 
Netherlands Society for Commerce and Industry in 1967, it was doubtful 
whether sufficient progress had beun made in the industrial laboratories 
of the medium -sized and large firms in the Netherlands* 
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5. THE "BIG FIVE" AND THE CONCENTRATION OF R AND D 



It is thus clear that there is a huge difference between these firmt> 
and the "big five''- The latter carry out the majority of R and D activities 
in the business enterprise sector- In 1964 they spent about 428 million 
guilders for R and D purposes m their own laboratories, while total 
expenditure on R and D m the Netherlands industry amounted to 64b mil- 
lion guilders These multi-national corporations were responsible for 
about 64% of overall expenditure on R and D m the business enterprise 
sector- In the field of fundamental research, the ''big five" carried 
out 80% of the industrial total- 



It follows that these corporations play an important role in R and D 
activities and place the Netherlands m a special position compared with 
other countries of same or larger dimensions, as they link the domestic 
R and D effort to world-wide trends- They carry out many research 
projects in the Netherlands with a view to making the results available 
to their affiliated companies, subsidiaircs or establishments abroad, 
which thus benefit by the work of the home laboratories- 



Table 35- GENERAL DATA ON THE FIVE BIG CORPORATIONS 
IN THE NETHERLANDS 
1969 





NrMBER OF 
EMPLOYEES 


TOTAL SALES 


EXPENDITURE 
ON R AND D 


MlLL[ON 


GUILDERS 


A- World 








Shell 


173,000 


36,214 


450 




326,600 


21,829 


200 


Philips 


340,000 


13,023 


900 


AKZO 


100,300 


6,366 1 


200 


Dutch State Mines ■ 


18,000 


1,200 


50 



B- Netherlands 

The above five 
firms jointly • - 



Personnel employed 
in R and D 



180, 100 
17,700 



850 



SOURCE: Five corporailoni. 
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According to the estimate for 1969 » exi)enditure on R and D by the 
five big corporations amounted to about 1,800 million guilders if all 
their world-wide activities are considered jointly* In relative terms, 
the most research-intensive was Philips, with about 900 million 
guilders* 

If R and D activities in the Netherlands alone were considered 
separately, the five firms together spent about 850 million guilders in 
1969- 

Each of the five corporations thus appears as a major research 
centre contributing to the high level of Netherlands industrial research 
and of the research community in general. It seems appropriate, there- 
fore, to give a brief acccxmt of R and D activities and the research orga- 
nisation of each of these firms. 

a) N.V. Philips Gloeilampenfabrieken 

Founded in 1891 as a Netherlands lamp-bulb industry, the N.V. 
Philips Gloeilampenfabrieken is at present a world-wide organisation, 
with its headquarters in the Netherlands. 

It covers a wide range of products in the consumer, industrial and 
professional sectors whose centre of gravity is in the light electric and 
electronics area- This diversification of interests is closely related 
to prior activity in the company's corporate research* The origin of 
nearly all the product divisions, each with its own development lab- 
oratories, can be traced back to results of work carried out in these 
research laboratories- 
Philips has production and development centres in many countries- 
Resides the main research laboratory in the Netherlands, there are 
five other research laboratories in other European countries- 

The size of research activities, together with their international 
character, makes it difficult, if not imp ssible, to indicate with precision 
which part of the expenditure on R and D is spent in the Netherlands 
and how much of the research is done in other countries- 

A considerable amount of the research is of a basic nature- It is 
controlled essentially by scientific merit and is independent of the 
consent or disapproval of operational divisions- This work - for 
example, molecular biochemistry and biophysics, superconductivity 
and superfluidity - is an absolute necessity for basic innovation- When 
common R and D projects arc started, all necessary skills are secured 
from the beginning both in research and development work in order to 
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maintain continuous interaction- The willingness of the divisions to 
co-operate in this respect is a measure of the need they see for the 
innovation under consideration- This is so because the central re- 
search organisation is financed by a levy on the divisions quite inde- 
pendent of the development within the divisions- The management of 
the divisions, however, is free to decide which part of its budget is 
allocated to its own development- 

In order to make full use of its freedom to plan new products and 
especially complicated s> stems for the future, research management 
prefers not to rely on second-hand information from existing manufac- 
turing units and marketing people of the company- A group has therefore 
been set up in the research laboratory with a view to evaluating possible 
research projects for to-morrow*s needs and markets- It is considered 
essential that both the technical capacities of the laboratories and the 
social sciences should be made use of in this group- As the present 
methods of technological forecasting are still crude, it is necessary to 
explore their limits and develop more reliable and more creative 
methods- 

j^oy^'^ ^ Dutch S hell Group 

The importance of the Ho>al Dutch Shell Group is determined by 
the fact that the Dutch parent and holding companies and a number of 
service companies have their headquarters m the Netherlands- More- 
over, Netherlands Shell is engaged in all stages of the oil industry as 
well as the petro-chemical industries and, recently, in metal-mining- 

Research is regarded in Shell as an indispensable activity for 
finding leads and exploring new directions resulting in improved or 
new products and manufacturing processes* Probing for new possi- 
bilities proceeds at two levels- One can be described as extrapolation 
of the existing business, providing for its logical quantitative and 
qualitative extension and rejuvenation, and the other, management, 
considering research as one of its main observation posts, must closely 
follow social developments and be constantly prepared to adjust its 
position by embracing new opportunities and branching out into new 
fields that supplement and may eventually replace existing business- 
Shell's early entry into the chemical industry and recent acquisition 
of metallurgical interests are illustrations of this policy Research 
cannot play its part properly in this process if it has to operate as an 
isolated entit> , launching new ideas to be taken up or left- Efforts are 
made, therefore, to tie research up with the rest of the business without 
tying it down- 
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On the laboratory side it has been found that> for long-term develop- 
ment m particular, a harmonious effort is best ensured by concentrating 
the work in large units- Besides favouring horizontal communication, 
this makes it possible to use specialized skills more efficiently and to 
tackle complex problems- Also, fundamental research groups run 
less risk of losing touch with reality when they work in such an environ- 
ment* 

Most of ShelPs research is carried out in three countries, the 
Netherlands, the United Kingdom and the United States- Each laboratory 
has a well-defined sphere of research activity* 

The main directions of research in the three laboratories in the 
Netherlands are the following: 

i) Development of rational exploration and production methods 
for oil, including secondary recovery; 

ii) Development, from the test tube to the pilot plant, of oil and 
chemical manufacturing processes, including new types of 
equipment and construction materials, measurement and 
control devices and concepts, and analytical methods, 

lii) Mutual adjustment of materials, processing methods and 
applications in the field of macroniolccular products. 

Although a great array of skills and knowledge is available in the 
Group's Liberator iei> m and outside the Netherlands, a possible lack 
of in- house expertise or of manpower may occasionally force Shell to 
sponsor lesearch at an outside research institute or in a university. 
However, the amount of this kind of work is small in comparison with 
the total research effort. 

c) U nilever 

The wide range of products of this corporation is spread over a 
number of product groups, each directed and co-ordinated by a member 
of the parent board- There are food ^oups (a) margarine, edible oils 
and fats, dairy products, etc- (b) deep-frozen products, dried soups, 
mayonnaise, jams, drink, etc- , (c) meat and allied products- The 
other groups are (d) determents, (e) toilet preparations, including 
tooth-paste (f) chemical products^ 

Research and development at Unilever is mainly carried out in the 
laboratories belonging to Unilever Research, a corporate organisation 
headed by a member of the parent board- 

The budget and the work of Unilever Research is strongly controlled 
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by the product groups- The amount of money to be spent on R and D in 
each product group area is determined yearly by the product group co- 
ordinator with a view to long-term continuity- The programme of 
work in each product group is agreed upon between Research and the 
product group- 
Though most of the work of Unilever Research belongs (in terms of 
the Frascati Manual) to the development category, the research climate 
is such that in important areas of Unilever activity research problems 
can be approached in scientific depth* In this way a sound basis for 
innovation is assured* This last aspect is reinforced by the fact that 
a percentage is added to the product group funds to serve as a central 
fund for corporate research- 
Most of the products of Unilever have to be in line with local taste 
and custom which varies widely in different countries- A close link 
between consumer and market research is needed to direct the innovation 
towards profitable products- For the same reason a considerable 
amount of development work is carried out in local development units 
attached to a large number of factories in different countries- 

The Netherlands laboratories work in close collaboration with the 
laboratories in the United Kingdom and in the United States, The lab- 
oratories in Vlaardigen and Duiven work under one management, 

d) AKZO 

AKZO V. is a multinational company which has 160 plants in 40 
countries- It has its seat in the Netherlands, where the Group employs 
nearly 35,000 people- Measured by proportions in the present-day 
European chemical industry and on the basis of its sales figure AKZO 
ranks seventh in Europe, among the chemical concerns of the world it 
occupies eleventh place- 

The production programme covers semi- and fully-synthetic fibres, 
plastics, synthetic leather, a large variety of inorganic and organic 
chemical products, ethical and proprietary drugs, toilet articles and 
cosmetics, foodstuffs, paints and lacquers, adhesives, binding agents, 
paper and disposables, detergents, cleaning agents and textile machinery. 

/\XZO*s policy in the field of R and D is aimed at creating and 
maintaining the scientific and technical knowledge that is to contribute 
significantly towards the realization of the Group's business objectives- 
These research and development activities can be roughly divided into: 

i) Supporting research and development to improve business 
results with existing processes, products and applications; 
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ii) Innovative 11 and D with respect to new products and applications 
in existing markets and projected new markets; 

lit) Explorative research to complement the abilities with knowl- 
edge relevant to the development of the Group. 

Research at divisional level works for the division and is financed 
by the division's management* The managements of the individual 
divisions which establish their R and D programmes consistent with 
the division's strategy, are responsible for their execution as regards 
efficiency and quality, both in the short and the long term. 

Corporate research financed by the AKZO holding company is 
performed on behalf of the whole group, in close consultation v^th the 
divisional research. Emphasis is laid on explorative research with 
the additional background and methodological support of the divisional 
research. 

The principal research and development centres are in Amhem, 
Henegcio, Amsterdam, Oss, Sassenheim and Deventer. All this 
implies that scientific education in the Netherlands, qualitativelv and 
ciuantitativel>, exercises a great influence cn AKZO*s R and D activities. 
However, a constant effort is made at internationalization; this is 
particularl> true in respect of the pharmaceutical laboratories in Oss, 
where research workers from 22 different countries arc emplo>ed, 

c) Dutch State Mines 

Dutch State Mines was founded by the Netherlands Ctovemment in 
1901 as a coal-mining company. Around 1930 it entered the fertilizer 
field. Since then it has developed as a major producer of chemicals. 
The main areas of activity are: 

i) energy, where the last coal-mine will be closed in 1972 but 
a big interest remains in the natural gas area; 

ii) fertilizers, started in 1930 and now a large diversified produc- 
tion field; 

iii) organic chemicals, where the main activities are the fabrication 
of raw materials for fibres; 

iv) poly-chemicals, DSM entered the plastics field around 1960; 

it is nowadays a rapidly-expanding activity of major importance 
to DSM growth. 

Dutch State Mines has always been a science-based industry. 
Already in the late 1020's R and D activities were started in coal- 
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mining, followed in the early 1930*s b\ research activities in the 
chemical field. 

The R and D polic\ o( DSM has been rounded on three mam lines 
of thought: 

i) To remain competitive by impix)ving and rational izinj^ its 
operations thix)ugh its own research; 

ii) To make the best use of the available raw materials by 
developing new processes; 

iii) To licence knowledge acquired by the DSM research activities 
to other companies in order to make the best use of it. 

The research activities of DSM are earned out in its Central 
Laborator\ in Geleen where around 1,200 [xjuple work. The research 
in this laboratory is organised into three main groups: 

i) General and fundamental research; 

ii) Ijiorganic research; 

iii) Polymer and organic chemicals research. 

The general and fundamental research is not controlleil b\ the 
operational divisions of DSM and is to a good extent background re- 
search ranging from the sludv of the fundamental pix)perties of polymers 
to the development of advanced process control systems. 

The programme for the inorganic, pol>iner and organic chemicals 
research is controlled bv a committee of managers from the operations 
aiKi commercial departments and with the necessary continuity of the 
research capacity in mind, adjusted as well as possible to the company's 
actual needs. Recently a new organisations s>stem was introduced to 
improve the integration of the research programme into the company's 
long-range strategic plan. 
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GOVERNMENTAL PROMOTION OF INDUSTRIAL R AND D 



The basic principle of the Government's p^^licN with respect to 
industrial R and D js that the primar> resjionsibiUt> for innovation 
rests with the management of industrial firms themselves, 

m order to create a favourable climate for industrial initiative^ 
the Govcrnmont provuies financial support for industrial R and D 
activities through direct support, for example subsidies, development 
credits on the one hand, and through bpcciali/.ed lescarch organisations 
on the other. 

As far as the tax treatment of R and D is conccnicd, no special 
regulations have been considered so far. 

ITie Netherlands Government continues to give preference to a 
selective method of promoting industrial R and D. 

1. DIRECT SUP TORT OF R AND D 

The direct supijoil of industrial R and D mostl\ takes the form of 
development grants or credits, a^ is shown by the figures for the 
years 196b- 1971. This supix)rt can be divided into five major groups. 

Relatively the most important ttem ts the promotion of development 
activities m the field of nuclear energ>. The sum of 10 million guilders 
was spent m this field m 1970, but expenditure was cut down to 27 mil- 
lion guilders in 1971. Development of technical processes and ccjuip- 
ment in the civil sector ranks second m relative importance, with 
21, 5 million guilders in 1971. The sup|x)rt to the national aerospace 
programme comes next, with almost 15 million guilders in 1971 after 
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a rapid increase during the period 1969-1970. Minor sums were 
devoted to the development oi technical processes and ciimpnient m 
the military sector on the one hand and to promotion of the development 
of computer science on the other. 

The overall amount of direct support reached about 02 million 
guilders in 1970 and raise<i to 71 million guilders in 1971. This latter 
amount accouiUed for 5. 9% of total j^ovemnient expenditure on R and D 
and for 4.3^ of total industrial expenditure on R and D financed by 
Industry's own fiiuds. 



Table 36. DIRECT SUPPORT OF INDUSTRIAL R AND D 
BY THE GOVERNMENT 
1968-1971 

Million guilders 



i<ir>8 



mo 



1 



1970 



11*71 



Development of technical pro- ! 
cesses and equipment in the civil 

sector 9.5 12,0 ! 8.15 

Development of technical pro- 
cesses and equipment in the ' 
military sector 0.65 8.0 5,85 

National Aerospace programme , 2. 0 3,0 6. 1 

Promotion of development in the 

field of computer science - 1.05 | 1,5 

Promotion of development j 

activities in the field of nuclear \ j 

energy 19.0 24,9 \ 40.0 

Total 37. 15 ^ 43,95 ; 61.6 

Percentage of total direct j 

support of industrial R and D in ' \ 

{ - t 

- total government R and D 

expenditure | 4.2 i 5.0 } 5.8 

- total industrial R and D ^ ^ 1 
expenditure (own funds) 3. 0 | 3,4 j 4. 2 



21.5 

6.0 
14,7 

1.2 
27.3 



70.7 



5.9 
4.3 



SOURCE: Ministry of Education and Sciences. 
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a) Civilian sector 



The s>stem oi Jw^olopment credits is aii interesting feature of the 
Netherlands (wIicn for pi\>niotin^ industrial research. The Ministo of 
Economic Affairs grants development credits to industrial lirms wishing 
to develop ideas or inventions but not able to finance these projects 
completel> on their own. The dc\clopment credit can contribute only 
a maximum of 70^ of the total cost of the development phase. It does 
not aim at financing either the research activities preceding the develop- 
ment phase or those of the production phase. 

The basic guidelines for granting development credits are the 
following: 

- the project should be of a sufficientl\ general economic interest; 

- there should exist a reasonable possibilitv of technical and 
economic succoss; 

- it should be proved that the project cannot be carried out or 
could be Seriouslv delaved without the development credit; 

- the project should involve elements which can be regarded as 
an original contribution to the relevant state of the art in the 
Netherlands. 

Moreover, firms apply mg for the credits should be able to participate 
to at least 30'7 in the development coi>t of the project and to direct the 
development findings into production. 

The reimbureement of development credits (including 5^ interest) 
depends in general on the financial results of the project. They do not 
have to be paid if the development does not turn out to be a success. 

In order to prepare its decisions regarding individual requests for 
development credits, the Ministry of Economic Affairs avails itself of 
advice of the Central Institute for Industrial Development (Central 
Instituut voor Industneontwikkelmg) concerning the economic and 
technical aspects of the projects. The Central institute is an auton- 
omous organisation with governmental backing. Its role is to promote 
industrial development projects not onl\ by giving advice to the Govern- 
ment but by carrying out ot'dt, rs from imiustrial branches or business 
firms. 

On the adViCe of the Central Institute for Industrial Development, 
the Development Council - a special body composed of three independent 
experts - advises the Minister for Economic Affairs on the actual 
granting of development credits. 
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b) Military sector 



The promotion of development in the miliUirv sector bears essen- 
tially on technical processes and e<|uipment. Decisions concerning the 
financial support of projects m this calcgor> are prepared b> the New 
Weaj»ns Committee, and mler-departmentiil bod\ for the promotion of 
research, development an I production of militar) material in the 
Netherlands. This Comm.* » is composed of high civil servants in 
several ministries; Defence, Economic Affairs, Finance, Foreign 
Affairs, Water Control and Public Works, and Education and Sciences. 
Moreover, it stimulates the participation of Netherlands industry in 
the supply of material to the national armed forces and the export of 
Netherlands products in this domain. 

In general, government support takes the form of development 
orders to industrial firms. As a rule firms bear a third of the total 
cost of the project, whilst the Mimstrj of Defence and the Ministry of 
Economic .Vffairs finance the remainrng two-lhirds. Continuous links 
and deliberations help to ensure co-ordination between the two minis- 
terial departments. 



2. SUPPORT THROUGH SPECIALIZED INSTITUTIONS 

According to Netherlands authorities, the Government supports indus- 
trial R and D through several sf>ccializcd R and D institutions which in gen- 
eral enjo\ the status jf an autonomous non-profit organisation subsidized 
b\ regular budget appropriations. Their scoix!, structure and place m 
the institutional framework arc described m more detail in Part Two. 

Estimates for the \ears 1968-1971 suggest a fairl> irregular develop- 
ment. In 1968 total funds attributcti to the support of industrial R and D 
reached 102 milbon guilders. The amount fell below this level in 1969 
and 1970 and rose again substantially in 1971 to 113 mdlion guilders. 
This last sum accounted for 9. l7 of total governmental exjjenditure on 
R and D. Al^out half of this amount was accounted for bj the Industrial 
Organisation T.\'0, some thirtv per cent to the Reactor Centre of the 
Netherlands and the remainder to aerospace research and aircraft 
development, as is shown in the Table 37. 

Each of these orgai;isations has its own approach to the problems 
of promotion of mdustnai R and D m relation to its general scojkj and 
field of activity. 

The Organisation for Industrial Research TNO belongs to the 
familv of specialized institutions of the Central Organisation for Applied 
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Research created in 1934. It is by far the largest and its role is to 
promote efficient utilization of applied scientific research in industry 
and in economy in general. 

Table 37. GOVERNMENTAL SUPPORT OF INDUSTRIAL R AND D 
THROUGH SPECIALIZED U AND D ORGANISAIIONS 
1968-1971 



Million guilders 





1^68 


1069 


1070 


107! 


Industrial Organisation TNO .... 


52. 3 


48. 6 


51.2 


55. 3 


Netherlands Reactor Centre .... 




on 1 


30. 7 


Jo. 0 


NLR: National Aerospace 












11.8 


12.2 


11.7 


9.4 


NIVR: Netherlands Agency for 










Aerospace Programmes .... 


12. 0 


2. 0 


4.9 


18. 0 


Total 


102. 1 


92. 1 


98.5 


113.2 


Percentage of total indirect 










support of industrial R and D in; 










- total government R and D 












12. 1 


9.9 


9.2 ; 


9.4 


- toUil industrial R and D 










expenditure (by own means) . . . 


8. 7 


7, 0 


6.7 


6.9 



SOrRCE; MlnUuy of Education and Sciences, 



The aetivities of the Organisation for Industrial Research can be 
broadly classified along the following lines: 

- pioneering research, in, for example, organic chemistry', 
physics, biology; 

- engineering research in particular with regard to materials, 
construction, productions, instrumentation, environmental 
technology'; 

- contributions to process and product development; 

- evaluation of new products, machines and equipment and of 
new process developments, including testing; 
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- trouble shooting; 

- specialised analytical and measurement services; 

- information and training courses. 

The Organisation for Industrial Research comprises 16 Institutes. 
Some indications of their relative imix)rtance are given m Table 38. 

There are several institutes v^'orking partl\ for the industry which 
do not belong to the Organisation for the Industrial Rcseai*ch but to 
other TNO institutions. Examples are the Technical Physics Depart- 
ment TNO and the Institute for Organic Chemistry TNO, both within the 
Central Organisation TNO, and the Institute for Cereals, Flour and 
Bread TNO, within the Organisation for Nutrition and Food Research 
TNO. 

Several other institutes are affiliated to the Organisation for 
Industrial Research, such as those registered under the particular 
Netherlands form of fdmdaticm (stichting) , Netherlands Ship Model 
Basin, Research Institute for Printing and Allied Industries TNO, 
Institute of Textile Clothing TNO and Experimental Station for Potato 
Utilization. 

Most of these institutes tackle the research and development 
problems of specific branches of industr> . Several others are spe- 
cialized in given technical fielda. Thus, for example, the Central 
Laboratorv TNO covers the field of physics, chemistry and biology 
in order to conduct fundamental and exploratorj^ research both to 
support the work of institutes oriented to specific branch technologies 
and to cope with external assignments. For its part, the Central 
Technical Institute TNO conducts research in the field of physical and 
chemical technology, heat and low-temperature technology. 

Apart from the annual grant from the Central Organisation TNO, 
the Organisation for Industrial Research receives additional subsidies 
from the Government, in particular to promote its co-operative links 
with industrv. These so-called ''stimulating subsidies" are equal to: 

a) the sum of the contributions which Netherlands firms research 
associations, etc. , are ready - both individually and as groups 
to give from their own resources for the TNO research pro- 
gramme over the 1954 level of these contributions; 

b) the amount paid by the industry for a collective assignment. 

As a result of this special promotional scheme collective rebcarch 
programmes have been developed in several branches of mdustry .nd 
in particular in the textile, timber anrj shipbuilding industries. 
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In the field of aeronautics and aircraft construction, research is 
carried out by the National Aerospace Laboratory (NLR) while the 
development work is done U{X)n the nrdcr of the Netherlands Agency 
for Aerospace Programmes (NIVR). 

The NLR has a staff of about 650 people. It is subsidized by the 
Government. The research activities of NLR are performed on the 
initiative of the foundation itself, or upon payment by order of NIVR, 
industry, the Ministry of Defence, the Department of Civil Aviation of 
the Minis tr>' of Transport and of others. The Government is represented 
on the board of this institution by high officials of the ministries of 
Transport, Economic Affairs, Defence, and of Finance. 

The task of the Netherlands Agency for Aerospace Programmes is 
to promote, co-ordinate and, if necessary, finance the development of 
aircraft material by Netherlands industry. The Fokker types F-27 and 
F-28 are examples of this policy. 

The responsibility for the management of NI\T^ has been delegated 
by the Government to a board in which are represented the Government, 
the aerospace industry, the users of aerospace material and the insti- 
tutions for scientific research in general, and for aerospace research 
in particular. 

If a development project is approved by the NIVR Board m principle, 
it is submitted to the Government for the decision whether or not to 
include it in the NIVR development programme. Such an application is 
accompanied by a proposal concerning the share that the NIVR is ready 
to bear in the total of development costs. When the Government's 
approval has been obtained, the NIVR concludes a development contract 
with the manufacturer concerned. 

The funds of the NIVR consist of: 

a) an annual government subsidy; 

b) exploitation yields of the results of the development and re- 
search orders; 

c) possible contributions or subsidies from other sources. 

The government subsidy is charged to the budget of the Ministry 
of Transport and Water Control and Public Works. It is fixed annually 
on the basis of the budget proposal submitted by the NIVR Board. This 
subsidy, increased considerably for 1971 because of the participation of 
the Netherlands in the European airbus programme and the NIVR's 
involvement in the supervision of the national astronomical satellite 
project, is charged to the budget of the Ministry of Economic Affairs. 
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A special case, and an example of a co-operative type of R and D 
institute, is KEMA, a company entrusted with testing research in the 
field of electronical equipment. It was created in 1927 by municipal 
and provincial electricity corporations and has developed into an impor- 
tant institution disposing of a series of laboratories all over the country. 

Apart from research in, and testing of, materials to be used in all 
fields of power production and distribution, KEMA also carries out 
investigations m related fields, such as corrosion, air pollution and 
chemical and physical agents which come into consideration in elec- 
tricity supply. 

3. INDIRECT SUPPORT OF R AND D ACTIVITIES 

There is no particular budget or fiscal incentive programme in 
the Netherlands. The tax treatment of R and D expenditure seems to 
present many more difficulties than in other industrialized countries. 
This is due to the fact that the Section 9 of the Income Tax Act lays 
down that the taxable profit shall be determined on the basis of sound 
commercial practice. With regard to a point like deductible depre- 
ciation, this means that variations in the period and method of depre- 
ciation are conceivable but no clear distinction is made in respect of 
research expenditure. 

Nevertheless, as a general rule, research and development expen- 
diture - insofar as it is direct expenditure (direct research costs such 
as staff, materials, etc. and not premises and plant, which must be 
activated normally) - is to be deducted from profits in the year in 
which it is incurred. 

In certain cases, however, activation of research and development 
expenditure (i.e. including the value of its results as assets in the 
balance sheet) may be permitted for tax purposes. If it is activated 
(where activation is permitted) relief is granted in relation to the sum 
invested. 

This became clear during the parliamentary debate on the 1964 
Income Tax Act. Before that date, when the tax law of the wartime 
occupation regime was still in force, the Guide on the application of 
investment relief laid down that no investment relief could be granted 
in relation to research expenditure because it involved an activated 
item of expenditure. 

At present relief can be granted if the expenditure on R and D is 
activated and if it is sufficiently in the nature of an operating asset, 
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i, e, if over a period of years, it has some value to the firm as, for 
example, a value representee! by a patent. 

Here follows a list of the cases m which it is possible to activate 
expenditure on R and D for tax purposes. 

This is a question which - as with all other operating expenditure - 
is governed bv the concept of sound commercial practice. In connection 
with the preparation of the ministerial directive to tax inspectors, the 
Corporation Tax Inspectorate in Amsterdam drew up the following 
classification, which is considered very useful by the Direct Tax 
Department, 

a) Firms whose object It is to carry out research and development 

This results in a patent, a licence, etc. , something is produced 
for sale (in fact a specific product related to the patent, etc,) it is 
therefore not an operating asset. Activation is not permitted and it 
is not eligible for investment relief, 

b) Firms which carry out research and development as a part of their 
corporate activities 

This can concern: 

i) regular research costs for current production. This is, 
in fact, a part of the cost price of current production; 
there is therefore no activation and no investment relief; 

ii) costs incurred in seeking new products, new production 
techniques, new raw materials, etc, , this is genuine 
research, v;hich can be divided into (1) research and 
specific projects, (2) fundamental research, (3) inter- 
mediate area: including research which is directed 
towards a specific end but does not yield tangible results 
though adding to fundamental knowledge. Only items 
under (1) would qualify for activation, while the items 
under (3) would be doubtful. 

In realitv, operating with a term such as "sound commercial 
practice" means that there is a certain latitude in determining profits. 
Thus an enterprise which has been operating at a loss over a period 
of years will be inclined to offset as little expenditure as possible 
against the profits. The later the loss is absorbed in the accounts 
the more chance there is of the tide turning in the meantime and of 
a possible return to profitability , in this case the firm would tend to 
spread the activation over several >ears. On the contrary, a pix)fitable 
firm will offset as much expenditure as possible against profits in one 
year. 
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4. TRENDS FN GOVERNMENT POLICY IN RESPECT TO 
INDUSTRIAL R AND D 



The Government is of the opinion that a dynamic technological 
development which results m a contmuous miprovcment of production 
methods and products constitutes an indispensable pre-requisite for 
further growth in a high-quality industry capable of holding its own in 
the face of international competition. 

The responsibility for the technical level, and the rate at which 
improvement and innovation are effected, rests primarily with indus- 
trial management. This does not alter the fact that the Government, 
in its endeavours to bring about a favourable industrial climate, should 
also give active encouragement to research and development activities. 

Table 39. DIRECT AND INDIRECT SUPPORT OF INDUSTRIAL 
R AND D BY THE GOVERNMENT 
1968-1971 



Million guilders 





1968 


1969 


1970 


1971 


Total direct and indirect govern- 
mental support for industrial 
R and D (including indirect 
support to some small 


139.2 


14 L 0 


160. 1 


183.9 


Percentage of total direct and 
indirect governmental support for 
industrial R and D in: 










- total governmental R and D 
expenditure 


16.5 


15. 1 ' 


14.9 


15.3 


- total industrial R and D 

expenditure (by own means) . . . 


n.9 


10.8 


10.9 


11.2 


- total national R and D efforts . 


6.9 


6.3 


6.3 


6.4 



SOURCE: Ministry of Education and Sciences. 



The instrument for granting fiscal advantages to this end is 
considered both ineffective and inappropriate. Preference is given to 
a more selective way of promoting industrial research and development. 
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In the past, Government policy in this field was focused predom- 
inantly on subsidizing specialized research institutions. In recent years, 
however, alongside this mediate form of support, room has been made 
increasingly for direct support to development work within industry 
itself. This form of sup|X)rt is expected to act not only as a swift and 
effective :>pur to technical innovation in industry but also as an incentive 
for setting-up a technical and organisational framework which is essen- 
tial if an enterprise is to apply to its own development research findings 
obtained elsewhere. In this way, the yield from the mdirect or mediate 
siip|X)rt may be expected to have a multiplier effect. 

The idea of an increased support to industry has been endorsed 
b\ the advice issued by the Science Policy Council of the Netherlands. 
In view of the importance of industrial research and development for 
the future economic potential of the Netherlands and of the support for 
industrial R and D by governments in most industrialized countries, 
the Council recommended a rehtively sharp inorease in direct support 
to industry, in particular through development credits. As to the 
Industrial Organisation TNO, the Council suggested that its staff should 
be maintained at the current level until 1971. At the same time it 
recommended a decrease in Government support to research in the 
field of atomic energy. 

The continuing and increasing tension between the requirements 
and the meims available led the Government to subject impouant sectors 
of governmental concern to a critical analysis. The Ministries of 
Finance, Economic Affairs and Education and Sciences requested the 
Science Policy Council to draw up an advisory report on ways and means 
lo increase the effectiveness of state-aided applied research - in 
particuLir that carried out by the TNO and the Reactor Centre of the 
Netherlands - with a view to promoting industrial innovation and to 
achieving optimal growth in the economy. 

In its Interim Advisory Report (1968) and Progress Report (1969) 
the Science Policy Council gave some indications of its thinking on this 
subject. 

Accoixling to these reports, the Industrial Organisation TNO carries 
out very useful activities in a number of sectors, in particular those 
relating to lundamcntal research, measurement, control and evaluation. 
However, it seems that the structure and working methods of this 
organisation arc not entirely appropriate to research and development 
work. The Science Policy Council holds the view that R and D work 
should be earned out essentially within the industrial firms themselves, 
even in small and medium-sized ones, or at least in much closer co- 
operation with the TOO than has so far been possible. 
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Part Four 

RESEARCH IN THE SERVICE OF THE COMMUNITY 
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I 

DEVELOPMENT OF GOVERNMENT 
EXPENDITURE ON R AND D 



One of the most characteristic features of Netherlands science 
policy is a close parallelism between the trend m government ex(Xin- 
diture on R and D and the R and D effort In the economy. 

From 1950 to 1965 government funds devoted to R and D expanded 
at a ver> high rate, The> increased much more rapidly than both the 
gross national product and the total government expenditure, so that the 
relative importance of R and D activities represented a significant pro- 
portion of government axpenditure and national income. 

This development called for an evaluation of past government polici 
in this field. In order to provide a more rational basis for future action 
a '^science budget'' has been established since 1967, its aim is to link 
R and D effort to general objectives of the Government. 

1. TOTAL EXPENDITURE ON R AND D 

Broadlv speaking, from 1950 onwards three periods can be distin- 
guishes! in the dcvelofjment of government expenditure on R and D in the 
Netherlands. 

During the first period, 1950-1959, which can be called a phase of 
edification, the average annual growth rate was of about 24%. This 
means that at current prices government expenditure on R and D in- 
creased almost eight-fold, from 22 million guilders in 1950 to 160 
million guilders in 1959. 

The second period, from 1959 to 1966, can be characterised as a 
phase of sustained expansion with an overall annual rate of growth of 
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about 22%y bringing total government expenditure m R and D to 6G9 
million guilders in 19GG. 

Finally, the third period e.xtends from 1966 to 1971. This can be 
described as a phase of analysis and assessment, leading to an attitude 
of SNstcmatic iuid dct*iiled cv»duation iuid an idea of R and D polic> 
linked more closcl> io Uic economic and social problems of the country. 
During these >ears the rate of growth slowed down to an average 12.5% 
per annum. 

According to the opinion expressed b> the Science Policv Council 
of the Netherlands in the "Interim advice on government expenditure 
for R and D in the period 1969-1971" and also m its progress reports, 
government expenditure on R and D should hence forward expand m a 
consolidated manner. Nevertheless, its rate of growth should exceed 
that of the overall government expenditure b> a certain regular margin. 
There arc several reasons for this: 

- the social significance of R and D will continue to increase, 
because of the general tendenc> towards "scientification" m all 
major aspects of economic and social life; 

- R and D exixinditure in the higher education sector will increase 
rapidlv , more or less in line with the teaching function, as a 
consequence of an expected rise in student numbers; 

• R and D activities will generate a need for ne^\ techniques and 
more expensive instruments, and this ''sophistication factor" 
will push up the costs of R and D work. 

In addition to these trends, which are hold to be practicall> mherent 
to the process of social acceptance of science, the H and D effort is gen- 
erall> justified on grounds of the international competitiveness of the 
Netherlands economy. This is by far the most vital issue for the 
Netherlands and one which no policy-maker can afford to minimise or 
neglect. 

2. THE "SCIENCE BUDGET" 

Since the first listing of government funds for R and D activities 
in 1967 the concept of a science budget has been contmuidly improved. 

The science budget should be understood as a compdation of all 
items earmarked b> various ministries for the execution or promotion 
of R and D activities. As it now stands, it is essentially a general re- 
view and not a budgetary estimate in the true sense of the word, that is, 
a binding scheme of financial outla.vs in a given operational field of State 
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finances. However, an effort is made to keep it an independent exercise, 
a pluri-annual budgeting and programming of R and D activities. 

ITiough it has limited value as an instrument of deeision-making. 
the science budget has been useful as a conceptup.l and explanatory tool. 
It seems to have reached a sufficiently detailed stage of accounting to 
permit henceforth an efficient control of government funds and a pro- 
gressive shift towards new societal goals. 

The Science Policy Council is of tht opinion that the picture of the 
R and D potential in the science budget could be improved by taking into 
Cons idc rati or* the large differentiation of institutes in the universities 
and institutions like TNO. The desired picture can. however, only be 
obtained when there is a real insight into the activities of all these in- 
stitutes. 

As to overall government expenditure on R and D, the 1971 science 
budget included a scries of data on actual expenditure during the years 
1964-1969 and on budget estimates for 1970 and 1971. 

These figures slww clearly that 1966 was a turning-point in the 
development of government R and D expenditure. Expressed as a per- 
centage of total government expenditure, R and D funds amounted to 
3. 21% in 196-1 and rose rapidl> to 3.66% in 1967. This ratio regressed 
to 3. SO^^ in 1968. Budget estimates for 1970 suggest an increase to 
3. 78% and for 1971 to 3.83%. 

The slowing -do WTi of the growth rate is still more pronounced when 
the higher education sector is excluded. Expenditure on R and D in all 
other government sectors amounlod to 1. 60% of total expenditure in 1964 
and almost 2% in 1966. It regressed during the ^ears 1967-1969 and is 
expected to recover to the previous maximum level in 1970 and 1971. 



3. MINISTRIES AS SOURCES OF FUNDS 

The annual drafting of a science budget has not brought a shift in 
the control functions. The responsibility for R and D funds rests with 
various ministries within the scope of their operational tasks. 

As is showTi in Table 41 government expenditure on R and D is 
strongly concentrated in a small number of major fields. As a source 
of R and D funds the Ministry of Education and Sciences, with almost 
60% of total expenditure, in 1971. is a long wa> ahead, followed at an 
equal distance b> the Ministry of Economic Affairs and the Ministry 
of Agriculture and Fisheries. 
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These three ministries jointly account for about 85% of total govern- 
ment expenditure on R and D and come thus far ahead of other minister- 
ial departments, 

ITiese major sources of funds are followed b\ a group of three 
other ministries, Defence, Social Affairs and Health, Transport and 
Water Management, each with about 4% of the total. 

The Ministry of Culture, Recreation and Social Welfare spends 
about L 4^ of the total on R and D and the Ministry of Housing and Phys- 
ical Planning somewhat more than 1%. Other ministries play only a 
verj' modest role in financing R and D activities. 

If the series of absolute figures is expressed in indices with 1964 
as a reference > ear (Table 42), it is possible to analyse the relative 
growth of R and D funds by ministerial department, 

A scrutiny of the eight principal sources of funds show a general 
inclination to favour the gro\\th in social and community -oriented min- 
istries. During the period 1961-1971, R and D funds grew much more 
rapidly than the average in the ministerial departments of Social Affairs 
and Health, Transport and Water Management, Housing and Physical 
Planning, Culture, Recreation and Social Welfare. 

R and D funds allocated to the Ministry of Education and Sciences 
increased slightly more than the average overall government expendi- 
ture on R and D, 

In three important ministries (Economic Affairs, Agriculture and 
Fisheries, Defence) on the contrary, the growth of R and D funds 
remained below the average government expenditure. 

So far the difference in growth rates had not brought about a sub- 
stantial shift in the breakdown of government R and D funds, as com- 
pared with the initial level of allocation to the R and D funds distributed 
by the production -oriented ministries, in particular Economic Affairs, 
Agriculture and Fisheries, Everything seems to indicate tluit this shift 
will continue to be progressive, as new tasks emerge in the areas of 
social and community concern, 

4. FIRST DESllNATION OF R AND D FUNDS 

The breakdown by sources of funds only indicates the scope of 
responsibility of various ministries in the distribution of government 
expenditure on R and D, Another set of statistical data describes the 
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flow of these funds b> "first destination" > which it tantamount to a 
global repartition of basic receiving institutions. 

The major part is allocated to the higher education sector, with 
almost half the total ^;uvornmcnt expenditure on R and D. This part 
remained remarkably stable during the period 1964-1971, which seems 
to be in line with overall expenditure on higher education. 

The second major destination was the sector of institutions subsi- 
dised mainly by the Government. This sector includes government- 
sponsored research instituiions with legal status of foundation (stichting) 
considered to be more flexible and are better adapted to the role and aim 
of research than direct services of government agencies. The share of 
this sector was also relatively stable, remaining at about 18% of the 
total. 

A major shift has been registered b.\ the Organisation for Applied 
Research, TNO. This organisation's share fell from 13% in 1964 to an 
estimated 8,4% of the total in 1971. 

A relative decrease was also registered in contributions to the 
international organisations, whose share in the total expenditure went 
down from 7. 2% in 1964 to 4. 2% in 1971. 

The Organisation for the Advancement of Pure Research, ZWO, 
maintained, and even very slightly increased, its share to about 5% of 
the total. 

The biggest increase was in the business enterprise sector, whose 
share was negligible in 1964 but which rose to an estimated 5.6% in 
1971, due mainl> to a tendency to grant aid to firms needing help to 
advance promising projects which are in the development phase. 

The budget estimates for 1970 and 1971 allow for a distinction be- 
tween current expenditure and capital outlays by first destination. Ac- 
cording to these estimates, the capital outlays differ greatly from one 
group of institutions to another. 

In the higher education sector, the share of capiUil ex|>enditure 
was estimated at 28% in 1970 and 24% in 1971. In the group of institu- 
tions subsidised mainly by the Government the share of capital expen- 
diture was 15% in 1970 and 13% in 1971. In the budget estimates of the 
Organisation fjr Applied Research, TNO, the capital outlays accounted 
for respectively 15 and 147c of the total. 

In the government agencies the share of capital axpenditure was 
estimated at 6 and 8% respectively. As to the Organisation for the 
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Advancement of Pure Research, ZWO, capital outlays accounted for 9% 
of the total expenditure of this organisation in 1970 and 1971. 

According to a series of figures published in connection with the 
1971 science budget, the major part of government expenditure on R 
and D was allotted to natural and engineering sciences. In 1966, these 
accounted for almost nine-tenths of the total (87.4%), This share de- 
creased somewhat during the years 1967-1969 and diminished further 
In 1970 and 1971. It attained B4% of the total in 1971. 

The social sciences and humanities received about 80 million guil- 
ders in 1966, or 12. 6% of the total. Their share increased to 13.2% in 
1969 and was estimated at 15.4% in the budget forecast for 1971. 

On the recommendation of the Science Policy Council, a certain 
amount of money has been put aside since 1970 as a special fund for 
R and D policy. This is a lump sum which is not ascribed to any parti- 
cular target but remains available for flexible intervention in case of 
special needs or new unforeseen but important developments. This 
sum IS still ver>' modest and accounts for only half of one per cent of total 
government expenditure on R and D. 



5. GOVERNMENT EXPENDITURE ON 
R AND D BY "PURPOSES" 

The breakdown of funds by ministries mainly indicates the channels 
through which R and D money flows to institutions of first destination. 
However, the crucial criterion on which to base science policy decisions 
is the breakdown b> functional appropriation. Government expenditure on 
R and D is split up and classified by main "purposes". A considerable 
effort m this field has been made by international organisations, namely 
the OECD and the EEC. On the other hand, the Netherlands authorities 
have developed their own classification which is considered to respond 
best to their particular concerns and policy orientations. 

The OECD classification is based on an identification of primary 
purposes or areas of relevance. It is assumed that a standard grouping 
of purposes over some period of time can give useful information to 
decision-makers, particularly as to - 

a) the difference between the explicit science policy of a country 
and the "implicit science policy" revealed by the actual pattern 
of government expenditure on R and D; 

b) the changes in priorities over periods of time and how this 
affects the overall pattern of R and D; 
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c) the comparison of weighting scales that Member countries attach 
to various purposes*. 

As IS shown m Table 16 the OECD classification distinguishes five 
major groups of fimctional appropriations: 

1) National security and big science; 

2) Economic development; 

3) Community se it ices; 

4) Advancement of science; 

5) Other activities. 

Advancement of science is relatively the most important group, 
with almost 34 of total government expenditure on R and D in 1970. 
Advancement of science via general university funds is by far the big- 
gest flow of goveniment R and D money. 

National security and big science accounted for about 18% of the 
total in 1970. Some l07o were devoted to civil nuclear research and the 
rest was divided between defence and civil space. 

Economic development was practically of the same relative impor- 
tance m 1970 (17.8% of the total). About 9% was accounted for by R and 
D activities in agriculture, forestry and fishing, whereas mining and 
manufacturing received about 6% and the remainder was allotted to 
other economic services. 

Community services as a group received 9.4% of total government 
expenditure on R and D in 1970. The main items in this category were, 
in order of importance, health, public welfare, pollution and other 
community services. 

Finally, other activities accounted for about 1% of the total in 1970, 
of which around half of one per cent was earmarked for aid to developing 
countries. 

According to Table 46 the average annual growth rate of government 
expenditure on R and D was of 18. 5% when calculated at current prices 
and of 12.5% at 1961 constant prices. 

At current prices, the most rapidly -growing group was that of 
national security and big sciences with an average annual growth rate 

* OECD, R and D m OECD Member Couniries - Trends and Objecdvo, (to be pub- 
lished). 
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of about 20%. "Advancement of science*' expenditure has been pro- 
gressing at a rate of about 19% per annmn. 

Community services and economic development groups registered 
a growth rate below that of total government expenditure on R and D, 
Community services progressed at about 17,5% and the economic develop- 
ment group at about 15% per annum. 

The framework for functional analysis elaborated by the EEC is 
articulated into twelve major groups, nuclear R and D, space explora- 
tion and technology , defence, earth environment, health, human environ- 
ment, agricultural productivity, industrial productivity, computer science 
and automation, social sciences and humanities, general advancement of 
knowledge outside the university, general advancement of knowledge in- 
side the university. 

As IS illustrated in Table 47 this framework can be further devel- 
oped into a more detailed breakdown of R and D funds by category of 
research activity , scientific discipline, field of community interest, 
branch of industry, etc. 

A comparison of R and D expenditure broken down along the lines 
of the EEC analytical scheme is given in Table 48 for the year 1969. 

In 1969. the Netherlands Government spent relatively much less 
on nuclear research (9.9% of the total) than each of the other Member 
countries of the EEC. Its expenditure on space exploration and tech- 
nology was also the lowest, in relative terms, among EEC Member 
countries, with 3. 9% of the total as against an average 6, 1% for the 
EEC. 

Netherlands government expenditure was equally on the low side 
in the field of defence, with 5.4% of the total, this percentage was 
higher, however, than that of Belgium and Italy. 

Contranly. the Netherlands had the highest relative expenditure 
in 1969 in the groups relatmg to social and community problems, such 
as social sciences and humanities, health, human environment and 
earth environment. 

It was relatively far ahead of other EEC Member countries in the 
field of R and D expenditure on general advancement of knowledge, 
particularly inside the higher education sector. 

The figures published in the 1971 science budget can be broken 
down along the lines of the Netherlands classification of purpose of 
functional appropriation. A cross-matrix can then be constructed with 
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fields ci appropriation in rows and ministries in which the funds originate 
in columns. 

When the higher education sector is excepted as a specific case 
(which is examined as a sector on its own in Part Five) this table can 
be rearranged by order of magnitude of field of appropriation and sub- 
sequently by contributing ministries (Table 48), 

According to this classification, expenditure on R and D in agricul- 
ture and fisheries ranks first, followed by funds allocated to industry 
and commerce and by expenditure devoted to promotion of science out- 
side the higher education sector* 

A group of medium -sized fields of appropriation includes nuclear 
energy, defence, health, space research and technology. 

Still smaller amounts are devoted to such purposes as education, 
water management, arts and history, housing. Finally, relatively 
modest sums are allotted to remaining purposes, among which are 
development aid, traffic and transport, social development and insur- 
ance, physical planning, justice and police and other non-classified 
item:;;. 

With the exception of industry and commerce, nuclear energy, 
space research and technology, specific purposes can be largely iden- 
tified with respective ministries so that purpose and operational level 
overlap leaving the policy-maker with the traditional scheme of parti- 
cular ministerial responsibility. 
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n 

GOVERNMENT R AND D FUNDS 
BY MAJOR "PURPOSE 



There is no doubt however that the functional breakdown of govern- 
ment expenditure on R and D will be further refined and deepened both 
as an analytical tool and a decision making instrument in the field of 
science policy. 

Hereafter, the main fields of appropriation will be examined in 
some detail. To facilitate the analysis, they are grouped by basic 
concern: 

1, Economic development: Agriculture, Fisheries, Trade and 
Industry, Traffic and Transport, 

2, Environmental Development: Water Management, Housing 
and Physical Planning, 

3, Social Development: Health, Social Development and Insurance, 
Justice and Police, 

4, Promotion of Science and Knowledge: Promotion of Sciences, 
Education, Arts and History, 

5, Big Science: Nuclear Energy, Space Research and Technology, 

6, Defence, 

7, Other fields, 

1, ECONOMIC DEVELOPMENT 

a) Agriculture, forestry and fisheries 

The total annual budget of all R and D acti'\'aes under the Ministry 
of Agriculture and Fisheries amounts to approximately 10% of the overall 
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budget of this mini8tr>. The budget estimate for appropriations in this 
field amounted to 128.9 million guilders in 1971. 

The entire research programme comprises about 2,000 research 
projects. The porsoimel emplo\ ed in R and D activities numbered 
2,970 persons m 1970 of which about a sixth were scientists and en- 
gineers. 

The Central Organisation for Applied Scientific Research TNO em- 
ployed approximately 450 persons in 1970. 

Furthermore, both the Agricultural University at Wageningen and 
the Veterinary Faculty of the University of Utrecht are engaged in R 
and D activities. According to a rough estimate the number of staff 
employed m research activities can put at 490 in the first case and 180 
in the second. 

A breakdovMi of total axpenditure on agricultural R and D by disci- 
pline IS given m Table 50, For most of the disciplines, there seems to 
be a regular incremental development. From now on high priority is 
given to research m connection with general valorisation of agricultu- 
ral produce and marketing, i,e, the complete chain of processing and 
improvement from harvested produce to consumer. 

The results of agricultural R and D are of interest not only to 
agriculture but also to several other areas of application such as phy*- 
sical planning, foodstuff industry, machine industry', protection of 
public health, pollution, development aid, etc, 

R and D in connection with problems of pollution is particularly 
urgent and an increasing part of agricultural research is directed to 
this end. Special attention is being paid to an increase in R and D 
potential concerning the pollution of water, air and soil by agricultural 
and horticultural holdings as well as by industries involved in the pro- 
cessing of agricultural produce. 

As shown in Table 51 the abatement of pollution in the earth envi- 
ronment is receiving increased attention, particularly as far as the 
use of biocides is concerned. The improvement of the environment for 
health and recreation purposes accounts for an important amount of R 
and D funds devoted to agriculture and its impact on nature and, finally, 
on man. 

Agricultural R and D is also becoming an important instrument in 
the aid to developing countries. Arrangements were made with several 
institutes to promote research concerning the improvement of all as- 
pects of agriculture in less-developed regions. This docs not imply the 
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stimulation of research in the Netherlands only but also in countries 
particularly concerned by the offer of assistance in research, educa- 
tion and establishment of new forms of cooperation on the spot. 

In its first advisory report to the Government, the Science Policy 
Council recommended a slowing-ilown of the growth rate of expenditure 
on agricultural R and D and thus a relative decrease in the longer run. 
This analysis was based on consideration of the decreasing relative 
importance of agriculture both m the gross national product and civilian 
employment. 

However, new interdepartmental measures for achieving better 
coordination and organisation of scientific research in the field of en- 
vironmental quality were taken recently. Considering the excellent 
organisation of scientific research sponsored by the Mimstry of Agri- 
culture and Fisheries, the Science Policy Council is now of the opinion 
that the agricultural research institutes can perform well-defined tasks 
on the management of environment. This is expected to be realised by 
gradual shifts of emphasis within agricultural R and D, which will un- 
doubtedly raise new problems of coordination between agricultural re- 
search institutions and other ministerial departments. 

b) Trade and industry 

In its analysis of industr'al R and D the Science Policy Council 
made an assessment of research intensity by size of firms. Netherlands 
industrial life is dominated by the so-called "big five*', corporations 
with multinational ramifications, which account for about the two-thirds 
of total expenditure on R and D in industry. 

As far as the remaining share is concerned, the situation differs 
considerably between big firms and smaller ones. In the group of big 
firms - other than the big five - the size and level of R and D expen- 
diture are increasing. However, this development does not seem to 
be always sufficient to meet pressure from competition and the require- 
ments of rapid innovation. As to the various categories of medium 
and small-sized firms, R and D activities are in general barely ad- 
equate . 

As is shown in Table 48 a good third of R and D expenditure devoted 
to trade and industry is directed towards the Organisation for Industrial 
Research TNO. The Science Policy Council considers that this organi- 
sation performs useful work in several sectors and in particular m the 
fields of fundamental research, control and evaluation. However, the 
structure and the working methods of the Organisation seem to be less 
effective where process research and development are concerned. 



178 



Table 50. EXPENDITURE ON AGRICULTURAL 
R AND D BY DISCIPLINE 



Thousand guilders 



FIELDS OF RESEARCH 


1967 


1968 


1969 


Soil management, fertilization, 
land and water management . . . 


12,322 


13,561 


14,118 


Management of recreational and 
wild life resources, forests ... 


560 


616 


535 




7,378 


8,573 


8,614 




9,642 


10,195 


11,658 


Plant protection and weed control 


7,844 


8,440 


9,394 




1,401 


1,352 


2,225 




2,839 


2,587 


3,074 




2,468 


2,625 


1,960 


Veterinary surgery 


2,960 


2,991 


4,224 




5,327 


5,792 


6,585 




6,403 


6,299 


6,367 




1 , 144 


1 , 14o 


1 , ^oo 


Farm- and work mainigement. 


7,302 


7,735 


8,467 


Rural planning 


2,306 ■ 


2,478 


2,874 




2,126 


2,403 


2,553 




72,022 


76,795 i 


83,890 




18,614 


20,405 


21,050 




90,636 


97,200 


104,940 



SOURCE: Ministry of Agrlculiucc and Fisheries. 
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The Science Policy Council is of the opinion that R and D activities 
in the sector of industry and economy can be executed effectively only 
in the respective industries or at least in closer cooperation with TNO 
than is the case at the moment. 

In its progress i'epo;i;for 1970 the Science Policy Council stressed 
"the lack of a clear, specific policy in the Netherlands for industrial 
expansion in a comprehensive general setting". This is to be interpreted 
as a basic understanding of the innovative process in all sectors of so- 
ciety, which involves both industrial growth and new openings for the 
application of technology. Such a policy is needed in order to tackle 
simultaneously the problems of relevance of R and D activities for 
economic growth, industrial structure and size pattern of business 
firms. 

The Science Policy Council repeatedly insisted on an increase of 
funds for the development of technical processes, eciuipment and new 
products. This could be achieved partly by shifts in expenditure items, 
for instance by decreasing expenditure in the fields that are already 
undergoing considerable expansion and appear as maturing branches of 
R and D, such as nuclear energy. 

Finally, it is recommended that more resources be devoted to 
research of an economic structural nature so that the impact of R and 
D on the economic system and in particular on changes in the industrial 
pattern may be better understood. 

c) Traffic and transport 

R and D funds m the field of traffic and transport increased rapidly 
during theyears 1967-1971. In spite of this the total amount devoted 
to this sector remains fairly modest. In 1971 the budget estimate was 
6.9 million guilders, about 0. 5% of government expenditure on R and 
D or slightly more than 1% of the science budget, excluding higher edu- 
cation. 

Given the size and nature of traffic and transport problems, this 
effort is still far from sufficient. These problems should be tackled 
in a broader frame implying in particular the formation and intensive 
use of multi-disciplinary teams of experts. 

Up to the present, physical planning research has been directed to 
missions and problems closely connected with regional and urban plan- 
ning without satisfactory incorporation of transport planning. Serious 
difficulties arise as to the integration of transport into this broader 
concept as long as the starting points and the basic objectives of physical 
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planning are not clearly defined and fitted, in their turn, into a 
general programming of social development. 

The Netherlands Economic Institute in Rotterdam is in charge of 
an mvcbti^atiun un traffic ilowa and the corresiwnding rail- and road- 
infrastructure for the next decades, this study is in its final stage, A 
stud> on stimulation of public trans{K)rt m the Western part of the coun- 
try is also in its final stage. 



2. ENVIRONMENTAL DEVELOPMENT 

a) Water management 

Considering the topology and the relative importance of reclaimed 
land in the Netherlands it is easily understandable that water manage- 
ment is one of the basic national concerns. R and D expenditure m this 
field ruse rapidl> during the >ears 1964-1968 with an average annual 
increase of 33%, In the 1971 science budget, 13,8 million guilders were 
earmarked for this purpose, that is about 1. 1% of total government ex- 
penditure on R and D, 

Endeavours are being made to concentrate and coordinate R and D 
effort in this domain. The major part of R and D activities is carried 
out in connection w ith the executive phase of projects of water and flood 
control. 

It is expected, however, that a greater part of this research could 
also be of interest in other fields and m particular in environmental 
problems, over the entire spectioim of water, air and soil management. 

b) Housing 

In the 1971 science budget 10.8 million guilders were allocated to 
R and D activities m the area of housing and buildmg. This amounted 
to about 0.8*?^ of total government expenditure on R and D, Though 
available resources have been practically doubled, this sum may still 
be considered as fairly modest, 

R and D in the field of building and socio-scientific research aimed 
at improvement of dwelling conditions and urbanisation m general are 
considered to be an indispensable part of any modenusation and true 
progress in this sector. 

The Ministr> of Housing and Physical Planning backed the initiative 
tending to submit the whole sector to a thorough investigation of all 
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R and D possibilities. This led to the creation of a special pilot committee 
for investigation of R and D whose task it is to study the scope and size 
of the R and D effort in the sector as well as the state of the art and 
possible future needs and tendencies. 

In the beginning of 1971 the committee concluded in a report that 
a certain number of improvements, a.o, regarding the organisation 
and co-ordination of R and D in the building sector are necessary, 
although the level of these activities generally does not lag behind that 
in other European countries. For that reason the committee advises 
the creation of a small master organisation in order to advise the author- 
ities and the other parties involved on an integrated and long term policy 
for R and D in the building industry. This policy-advisory team should 
preferably be composed of a small group of leading officials who are 
elected in this committee "iV titre personnel". If this team consists of 
members who have sufficient authority in the building industry sector, 
it is indeed to be expected that it will only be an exception that advice 
given by them is not put into practice. The Minister of Housing and 
Physical Planning has taken the initiative for the creation of such a co- 
ordinating body. 

As this pilot committee has been proved useful the Government 
intends to extend this practice and this form of investigation to other 
sectors in order to get a more comprehensive picture of their prospects 
and potential needs. The entrepreneurs of the building industry have 
insisted upon the establishment of an investigation into the structures of 
the building industry. The Ministers of Housing and Physical Planning 
and of Economic Affairs are prepared to promote such an investigation, 
also financially, as much as possible, 

c) Physical planning 

Basically, the term physical planning covers problems of regional 
and urban planning in the broadest sense. 

In its first advisory report, the Science Policy Council hacl insisted 
or* the need of a triplication of R and D expenditure in the field of physi- 
cal planning during the period 1969-1971, in comparison with 1,G mil- 
lion guilders allocated to it in 1967, However the actual figures remain- 
ed far from this target. In the 1971 budget estimate, onl> 2, 7 million 
guilders were allotted for this purpose. 

In view of the density of the population, the geographical position 
of the Netherlands and the necessity of incessant structural adaptative- 
ness of the national economy, the Science Policy Council is of the opi- 
nion that R and D activities in this area should be given the highest 
priority, 
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Lack of manpower and the prospects of having recourse to foreign 
experts should not hamper increasing efforts In this field. What is 
needed is a balanced analysis of the problems continuum, the research 
methods and exploratory techniques. According to the advice of the 
Science Policy Council, not the funds but the level of the research must 
fix a limit to these R and D activities. 

So far the scientific research in the area of physical planning is 
insufficent and scattered over too many institutions. The Physical 
Planning Service is called upon to undertake a survey of all R and D 
activities in this area both inside and outside the Ministry of Housing 
and Physical Planning. This appears as a first step to a meaningful 
co-ordination of R and D efforts and to sustained support by the Govern- 
ment of new research in this sector. 

d) Concept of terrestrial environment 

To complete the picture of R and D effort in the area of environ- 
mental development, some information can be added on the work con- 
nected with the redefined concept of terrestrial environment. 

In 1970 about 18.6 million guilders were devoted to investigations 
in this area and namely to three major fields: 

i) earth sciences; 

ii) sea research and oceanography; 

iii) research of the atmosphere and meteorology. 

i) Earth sciences 

Government expenditure on R and D in the earth sciences shows a 
continuous and regviar progression. These activities are mainly car- 
ried out in the universities and by the Geological Survey of the Nether- 
lands, a public institute which reports to the Ministry of Economic 
Affairs on geological matters, especially those related to exploration 
and extraction of minerals. 

Research in earth sciences is carried out at the universities of 
Utrecht, Amsterdam, Leiden and Groningen (geology, marine geophy- 
sics, palaeomagnetism) and at the Royal Netherlands Meteorological 
Institute (seismology, geomagnetism). 

The Organisation ZWO sponsors the Laboratory for Isotope Geology 
(IGO). 

The Ministry of Agriculture and Fisheries sponsors a research 
foundation responsible for agro-geological surveys of the Netherlands. 
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A few >ears ago this foundation started to make a systematic investiga- 
tion of the topographical structure of the country. Together with the 
Geological Survey the foundation is responsible for preparing a geo- 
morphological map of the Netherlands. 

li) Sea research and oceanography 

Government support in this field amounted in 1970 to more than 
9.5 million guilders of which about 8 million guilders were allocated 
to the Netherlands Institute for Sea Research. About a half million guil- 
ders was attributed to the Royal Navy's Hydrological Service whilst 
ZWO and the Royal Netherlands Meteorological Institute also support 
oceanographic activities. 

Government responsibilities in this area are divided amuug several 
ministerial departments. As the stud> of oceanography is rapidly gaining 
in importance^ the Council of Ministers have decided to create an Inter- 
departmental Committee fo r Oceanography whose main tasks are: 

- to advise the responsible ministers in this field; 

- to promote optimal division of tasks within the national and inter- 
national oceanographic programmes; 

- to prepare the annual programme for an oceanographic research 
vessel to be constructed. 

On the scientific level the Government is advised by the Netherlands 
Commission for Sea Research of the Royal Netherlands Academy of 
Sciences. 

Sea research and oceanographic projects are carried out in a num- 
ber of governmental and semi-governmental institutes and laboratories. 

In the governmental sphere three groups of Institutes are engaged 
in oceanography: 

a) Institutes for fundamental sea research. The leading institute 
in this field is the Netherlands Institute for Sea Research on the Isle of 
Texel which closely co-operates with all relevant university institutes. 

Fundamental research of the sea is also performed at the Delta 
Institute for Hydrobiological Research at Yierseke, an institute of the 
Royal Academy of Sciences. This institute deals more particularly 
with ecological problems connected with the closing of the Rhine-Meuse 
delta, 

b) Institutes carrying out sea research primarily directed towaixl 
general applications. The Royal Netherlands Meteorological Institute 
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performs an oceanographic research programme on certain basic as- 
pects in this field which are of interest in its meteorological research. 
On the whole 30 persons, of whom about a half of scientists, are engaged 
in this programme. 

At the Organisation TNO several working groups are studying cor- 
rosion problems. Furthermore, the Technical Physical Service TNO 
- University of Delft is specialised in the development and construction 
of measuring instruments for sea research, 

c) Institutes carrying out research of the sea as a secondary ob- 
jective. The most important government services m this category are 
the following; 

- The Department of public Waterworks with many divisions and 
study groups, mainly engaged in research activities concerning 
coastal engineering and water pollution; 

- The Hydrography Division of the Royal Navy pei'forms oceano- 
graphic research, mainly in connection with the sea bod; 

- The State Institute for Fishery Research of the Ministry of Agri- 
culture and Fisheries performs observations concerning fish as 
well as other phenomena such as sea water temperature, etc, 

iii) Research of the atmosphere and m et eorology 

The Royal Netherlands Meteorological Institute performs practi- 
cally all meteorological research in the Netherlands. The research 
activities of the Institute are mainly directed to practice implications 
and can be divided into the following categories: 

- Macro-meteorological research aimed at the: 

- improvement of general forecasting of weather and water level 
by adequate modelling with the aid of computers; 

- extension of the forecasting periods; 

- understanding of certain kinds of hydrological problems and 
climatological fluctuations of more than one year, 

- Mcso-meteorological research concerned mainly with the prob- 
lems of air pollution and predictability of the circumstances in which 
danger from air pollution threatens, and with the study of changes in 
the climate of the Netherlands as a result of man-made interventions, 

- Micro-meteorological research bears on the study of fog and on 
investigation of micro-climates as a contribution to the abatement of 
plant diseases and pests. 
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3. SOCIAL DEVELOPMENT 

a) Health and related aspects of human environment 

The policy of the Government in the field of R andD on human health 
and related aspects of human environment aims particularly at a good 
balance between fundamental research and operational technologj*. There 
IS a lag in the development of operational technology development, at 
least in comparison with industrial development activities. This lag 
seems to be mainly manifest m regard to prevention of diseases and 
health promotion in general. 

In order to achieve this goal, the Government favours a multidis- 
ciplinary integrated R and D policy, as it is aware that a common effort 
b> all interested parties is needed, bringing together industrial labora- 
tories, government institutes and university research centres. To pro- 
mote a co-ordinated approach to these problems a common study and 
information centre TNO for environmental research was created under 
the responsibility of all relevant policy bodies and with the co-operation 
of the main research institutes in this field. 

In its first general advisory report the Science Policy Council em- 
phasised the great importance of scientific research in the field of 
public health. The expense level at that time was considered to be 
rather low, but nevertheless an '^average rate" of increase was advised 
because, to begin with, a thorough re-organisation of university research 
and coordination of university and non-university research was deemed 
necessary. Later on the Council advised an augmentation of^thc annual 
increase. 

Since 1964 the increase in expenditure on health research by the 
Ministry of Social Affairs and Health has been sustained. In the 1971 
budget estimate almost 50 million guilders were allocated for this 
purpose, for the first time almost as much as for defence research 
or nuclear research. When considering this increase it must be taken 
into account that health research requires a strongly increasing multi- 
disciplinar> approach which necessitates an even more expensive ap- 
paratus. 

The Council for Health Research TNO and the Medical Scientific 
Research Council sponsored by the Royal Netherlands Academy of Scien- 
ces, both established recently, face an important task and heavy re- 
sponsibilit> , particularly in the field of co-ordination of the medical 
research effort. They will have to deal with an extremely complex orga- 
nisation of medical research in which there participate - to name only 
the most important institutions - the universities, the Organisation for 
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Health Research TNO, the Organisation for the Advancement of Pure 
Research ZWO (via the Foundation of Fundamental Medical Research 
(FUNGO) and the Ministry of Social Affairs and HeaUh. 

The Science Policy Council recommends a rise in the increase of 
expenditure for scientific research in the field of health also with a 
view to enabling the Ministry of Social Affairs and Health to launch 
projects of heart and vascular diseases. In Its opinion pluri-annual 
planning is particularly desirable in this field if a high degree of co- 
ordination is to be achieved. 

b) Social development and insurance 

The sum allocated to this purpose rose from 3.7 million guilders 
in 1967 to 6. 1 million guilders in the budget estimate for 1971. This is 
relativsly a small amount, representing less than one-half per cent of 
total government expenditure on R and D. 

According to the Science Policy Council an mcrease of efforts in 
this field Is necessary, but it should be closely linked to improved 
organisation of research. 

The Science Policy Council is further of the opinion that Govern- 
ment policy should be based on a somewhat quantified model of what is 
generally understood by the "welfare of the population". The social scien- 
ces, however, are still looking for parameters which are relevant in 
this matter. It is necessary to stimulate this kind of research and to 
remove financial impediments, provided that needs ^re agreed upon. 

c) Justice and police 

Expenditure for this purpose amounted to 2. 2 million guilders in 
the 1971 budget estimate. This is the smallest item in government 
expenditure on R and D by main functional category. 

Scientific research in this field is directed, on one side, at the 
legal order in general and, on the other, at specific problems faced 
by the judicial and police apparatus. This is a consequence of the 
growing density of human settlements and agglomerations and resulting 
tensions. However, it is considered that the stimulation of this kind of 
R and D is a matter of organisation rather than of money. 

d) General perspective of social sciences 

A majority of projects in the field of social sciences, both those 
carried out in the university and in other research institutes, arc of an 
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applied nature. Non-university research is mainly carried out under 
the responsibility of three Ministries. Ministry of Cultural Affairs, 
Recreation and Soci. ' Welfare, Ministry of Social Affairs and Health 
and Ministry of Education and Sciences. 

Because of the rapid growth of the different social sciences in the 
Netherlands, research in this area has been spread over a large num- 
ber of organisations, one can even speak of a certain splitting up of ^ 
research activities. 

Social sciences are in principle covered by the Social Science Coun- 
cil of the Royal Academy of Sciences and Letters, created in 1959. This 
Council may be seen as a central advisory body in the field of research 
in social sciences. It has, however, no direct institutional links with 
scientific institutes or government agencies and not every problem of 
social Science research or training is brought to its attention. 

The main tasks of the Social Science Council are : 

- to give advice to, and through, the Academy on matters concerning 
social sciences; 

- to stimulate and co-ordinate social science research in special, 
often-neglected areas. 

The Council supervises the activities of the Centre for Social Science, 
Documentation and Information, which provides since 1964 for the publi- 
cation of the ^'Register of current research in the social sciences in the 
Netherlands*\ a "Bibliography of projects achieved'' and a "List of doc- 
toral theses". 

At the request of ZWO, the Social Science Council created in 1969 
a study group to develop an overall programme of social science research 
and thus contribute to an improvement in the allocation of manpower and 
financial resources in this area. 

For some branches of social sciences there are special co-ordinating 
organisations, for example, the Foundation Inter-university Institute for 
Social Science Research C5ISW0), which is an organ for the co-operation 
of sociological, socio -geographical and regional planning university ins- 
titutes, and the Netherlands Inter -university Demographical Institute 
(NIDI), which co-ordinates demographical research. 

Several other institutions working in other fields of social science 
research may be mentioned. The State Psychological Office is charged, 
among other things, with the tasks of advising the Minister of Interior 
in the socio-psychological and psycho-diagnostic field and to carry out 
research in the respective areas. 
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The Inter-universlty Institute for Social Science Research deals 
with more fundamental research problems. It also co-ordinates the 
activities of the sociological departments of the universities. This 
institute Is responsible for managing a series of monographs and social 
science studies based on the period 1971-1975 which are expected to be 
a useful contribution to the understanding of the Netherlands society in 
the 19 7 08. 

The Government decided in 1970 to give its full support to an inde- 
pendent non-government National Institute for Peace Research which 
will make use of those scientific developments that contribute to the 
study of these problems. This Institute will carry out studies on current 
trends as well as provide information for educational and other purposes 
to all institutions and organisations concerned both inside and outside 
the Government. 

Socjial welfare activities are stimulated by the Ministry of Cultural 
Affairs, Recreation and Social Welfare. Special divisions for research 
coordinate the research activities sponsored and initiated by this Minis- 
try'. A number of specialised institutes for research In the field of 
social work, social welfare and community development are subsidised 
by the Ministry. Studies can be Init: . ed by the Ministry itself, in which 
case government officials have to translate the results into operational 
objectives. Studies can also be initiated outside the Government sphere 
by the researchers themselves. If the alms of the proposed study cor- 
respond with the view of tiie Ministry the latter may support the study 
financially. 

During its short history this Ministry structured its research activ- 
ities to an increasing degree. The ad hoc studies carried out by free- 
lance researchers in the initial period are now replaced by long-term 
investigations by research teams. Furthermore, a start has been made 
with research on the evaluation of policy instruments in the field of 
social welfare. 

The Ministry of Social Affairs finances wholly or in part research 
in the following areas: 

- work and leisure time, labour supply and demand, labour struc- 
tures and relationships, social security, special social groups. 

Within the framework of the promotion of productivity the Ministry 
of Economic Affairs has, since about 1950, financed wholly or in part 
research particularly aimed at subjects like social integration within 
industry (participation, communication, etc.), shiftwork, renewal of 
job structures etc. Before financial support is granted the Netherlands 
Productivity Centre gives its advice on these projects to the Ministry 
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of Economic Affairs. In relevant cases research In these fields Is 
financed by the Ministry of Economic Affairs together with the Ministry 
of Social Affairs. 

As a rule this Mimstry does not itself carry out research but through 
scientific institutions. The procedure adopted may be described as fol- 
lows: 

1, The problems and, in some cases, the overall research plans 
are formulated by the Scientific Department of the Ministry. 

2, A scientific institute then carries out the field-work assisted by 
a committee of experts acting in an advisory capacity. 

3, Where necessary, the Scientific Department **translates** the 
results of the research project for the benefit of the decision- 
makers. 



4. PROMOTION OF SCIENCES AND KNOWLEDGE 

a) Promotion of scientific activities outside the universities 

This functional category comprises mainly the budget of the Nether- 
lands Organisation for the Advancement of Pure Research ZWO and the 
financing of the scientific institutes of the Roya^ Academy of Sciences. 
It also includes subsidies for the scientific programme of NATO, the 
contribution to the European Conference on Molecular Biology and the 
European Southern Hemisphere Observatory, subsidies for a partici- 
pation in a few projects in other countries and grants to the Netherlands 
Central Institute for Brain Research. 

i) The Netherlands Or g anisation for the Advancement of Pure 
Research - ZWO 

The ZWO extends financial aid in two n>ain ways: 

- contributions to specific projects of individual scientists or 
scientific institutes; 

- subsidies to research institutions. 

The first form of aid is often of a supplementary nature. It may be 
granted to encourage valuable initiative or a promising new line of re- 
search in cases where the university is unable to make provisions in 
its budget. Another possibility is to grant special aid when a concentra- 
tion of funds and staff on a certain project is needed. A body like ZWO 
is a far more suitable agent for distributing financial aid than a govern- 
ment agency or even a board of governors of a university would be. 
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Among the research institutes financed by ZWO, the Foundation 
for Fundamental Research on Matter (FOM) is by far the most impor-* 
tant and accounts for more than a half of the whole ZWO*s expenditure. 
Other bodies which receive substantial contributions are the Foundation 
for Radioastronomy, the Foundation for Chemical Research (SON), the 
Foundation for Biophysics and the Mathematical Centre, to mention 
only the most important. 

The financial support given by ZWO during the period 1966-1969 
can be broken down by scientific field, as shown in Table 52. 

As early as 1967 the Science Policy Council recommended that 
increased subsidies should be granted for research in the fields of 
humanities and the social sciences and for fundamental research in the 
fields of mathematics, chemistry, biology and medicine, provided that 
these subsidies were spent high-level projects. 

This advice was welcomed by the Board of ZWO which is of the 
opinion that a larger part of basic research should be funded throu^ 
specialised scientific advisory panels. 

A possible increase will not be realised by diminishing the size of 
funds in the general financial scheme of the universities as the univer- 
sities are already under heavy stress as a result of a continuous growth 
in student numbers and for consequent need for innovation in the educa- 
tional system. 

ii) The Institutes of the Royal Academy of Sciences and Letters 

The Academy of Sciences has, among others, the task of stimulating 
scientific research activities which can only be carried out by co-opera- 
tion between scientists and with government support. This task is ac- 
complished through a number of the Academy *s own research institutes. 

- Institute of Ecological Research, carrying out and promoting 
ecological research in its widest sense in several laboratories 
spread over the country and cooperating with other organisations 
in this field. 

- Limnological Institute, which is a research centre for basic bio- 
logical, chemical and hydrological research of inland waters and 
at the same time an educational institute for hydro -biologists. 

- Delta Institute for Hydro-biological Research, which has the task 
of studying biological changes due to the reclamation of the Sea- 
land waters. 

- Foundation Central Office for Mildew Cultures, wljich is promot- 
ing mycological research and co-operating with other organisations 
in this area. 
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- Embr>ological Institute, carrying out research in the field of 
development biology. 

- Central Committee on research of dialects, folklore and ono- 
mastics. 

Furthermore, the Academy of Sciences has an important say in 
the management of the Netherlands Central Institute for Brain Research, 
where bram research is carried out from different points of view, mor- 
phological, neurophysiological and neurochemical. 

b) Education 

In the 1971 budget estimate almost 22 million guilders were ear- 
marked for this purpose. Research activities in this area, carried out 
with government supixjrt, are almost entirely applied to innovation of 
the educational system. Such innovation appears necessary because 
of requirements m a quickl> -changing society, consequences of new 
educational technology' and problems arising from the democratisation 
of alucation. 

Since 1965 the research activities directly sponsored by the Minis- 
try of Education iind Sciences are co-ordinated by the Foundation for 
Education Research which channels the subsidies of the ministry devoted 
to the education research. As an advisory organ, the Foundation contri- 
butes to a better instrumentation of education research, namely by 
favouring the expansion of research facilities. It also pays attention to 
the study of methods m three pedagogical centres and to the transfer 
of knowledge between different levels of the educational system. Co- 
ordination of research activities on university education is also fur- 
thered b} the Central Bureau for Research of University Education, 
established b> the Netherlands Universities Council in 1964. 

The Science Polic> Council ix)inted out, in its first advisory report, 
that the methods used in the educational system were inadequate com- 
pared with educational practice in other countries. Without extensive 
research into teaching methods and the social functions of education, 
adequate reforms will be impossible. 

The Science Polic> Council also holds the view that there should be 
multi-disciplinary teams to treat the compla\ problems in this field. In 
the meantime it strongly recommends the establishment of a pilot com- 
mittee which should not only pa> attention to the progress of research 
in the field of methodology and didactics* but also to some very diver- 
gent aspects of educational policy, such as the axtent to which: 

- experts in each relevant field of science should be contacted [n 
preparing new programmes and methods; 
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- attention should be given to the social function of the scientific 
discipline in the preparatory phase; 

- mechanism for introduction and functioning of improved methods 
is available; 

* programmes of the various educational institutions are tested 
j^gainst changing circumstances. 

This advice in the first instance was received with hesitation by 
the Government. Recently it has been decided in principle to establish 
a pilot committee for the field of educational research. 

c) Arts and history 

In the 1971 budget estimate 12.4 million guilders were allotted to 
arts and histor> research, that is about 1% of government expenditure 
on R and D. This item mainly concerns research done by state institu- 
tions, such as museums. 

In a broader perspective, a Committee on Humanities was estab- 
lished in 1961 by the Minister of Education, Arts and Sciences. It was 
charged with the task of making a study of the state of the art in this 
area proposing a coherent frame of criteria necessary* for a balanced 
policy regarding training as well as research in humanities, in parti- 
cular in the universities where almost all this research is carried out, 
partly with the aid of ZWO. 

In its report, published in 1964, the Committee formulated two 
fundamental functions. 1) the promotion of knowledge and understanding; 
2) direct transfer of cultural achievements - and seven derivated func- 
tions of the humamties. To enable scientists to carry out these functions, 
particular care must be taken in selecting and training them. At the 
same time closer co-operation between scientists of the various univer- 
sities is urgently needed. 

On the basis of this report, the Committee set up a number of 
recommendations, e.g. the creation of an advisory body to the Govern- 
ment as an intermediary for subsidising the activities of non-university 
research institutes in the area of humanities. This body should allocate 
government subsidies taking into account the scientific level of the in- 
stitute and the quality of projects. 

Furthermore, the Committee advocated the establishment of a 
Central Translation Institute for the universities and took over the idea 
of a Centre for Advanced Studies based on the model of the Centre for 
Advanced Stud> for the Behavioral Sciences, Stanford College, California. 
In their comment on the report of this Committee the universities en- 
dorsed many of its recommendations. 
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In its interim advice the Science, Policy Council recommends a 
relative increase in governmental support of the humanities, as cultural 
ethical aspects of society deserve special attention to compensate for 
the growing pressure of technology and economic growth as well as of 
new problems created by increasing leisure. Recently the Council pro- 
posed a considerable increase in the grant to ZWO; this money should 
be applied to promotion in the fields of humanities and social sciences* 

In 1971 the Netherlands Institute for Advanced Study opened its 
doors in Wassenaar, During the period of an academic year 25 Nether- 
lands scientists and 15 foreign scientists are enabled to do only research 
activities within a particular framework. 



5, "BIG" SCIENCE 

a) Nuclear energy 

In the 1971 budget estimate 52»2 million guilders were allotted to 
nuclear research, that is, about 4, 1% of total government expenditure 
on R and D, Nuclear research continues to be an important topic though 
the rate of funds devoted to it has been slowed down considerably during 
these last years. These funds now aim more and more at applied research 
and technological development. 

They are attributed mainly to the Netherlands Reactor Centre on the 
one hand and the international organisations Euratom and CERN on the 
other. 

The Reactor Centre of the Netherlands was founded in 1955 by the 
Government^ the electricit> utilities, a number of firms and the Foun- 
dation for Fundamental Research on. Matter, Under the auspices of the 
latter, nuclear energ>' work in the Netherlands has been initiated. These 
four participating bodies are represented on the governing bod> of the 
Centre, 

There are three research reactors on the site of the Centre at Petten, 
one of which, the High Flux Reactor, is the property of Euratom and 
forms a part of the research establishment of that organisation which 
adjoins the Centre's site. This reactor is operated by the Centre under 
contract with Euratom, 

Much of the Reactor Centre work now concerns fast-breeder techno- 
logy and is carried out in close co--operation with the nuclear centres in 
Karlsruhe and Mol, The Centre also co-operates with the Institutt for 
Atomenergi in NorwAy and the Norwegian Reactor School at Kjeller, 
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As a participant in the OECD Halden Project, the Reactor Centre irra- 
diates two assemblies of vibratory compact fuel. Other contacte with 
OECD are those with the Dragon Project and the participation in the 
ENEA working group on gas-cooled fast reactors. An ad hoc Committee, 
established at the end of 1970, with the president of the Science Policy 
Council as chairman, reviewed the RCN-programme. The Committee 
judged the programme generally well balanced and in conformance with 
the requirements for the country's main institute for research axKi de- 
velopment of nuclear energy. The Committee recommended streng- 
thening the links with Industry. 

It has also been the policy of the Government since 1962 to give 
direct subsidies to industrial development projects in the field of nuclear 
energy. With this aid more than 90% of the 50 MWe nuclear power plant 
at Dodewaard was built by Netherlands industries. These funds are now 
mainly used to finance industrial development work on gas centrifuges 
and on components for sodium-cooled fast reactors. 

Some doubts have been expressed as to the justification of the con- 
tribution to Euratom. In the present state of this scheme, government 
co-operation has proved more effective in the field of fundamental than 
technological research. 

The Science Policy Council in particular is of the opinion that for 
international technological co-operation non-government corporate 
bodies may be more effective and successful. 

b) Sp ace research and technology 

In its second advisory report on space research and technology, the 
Science Polic> Council estimated that an average annual expenditure of 
40-42 million guilders during the period 1970-1974 would be appropriate. 
In the 1971 budget estimate 44.8 million guilders were allocated to this 
purpose. Possible execution of a modest national programme and parti- 
cipation in international co-operation projects is included in this amount. 
Among others are included contributions to ESRO, ELDO, CROC (Com- 
mission for Geophysics and Space Research of the Royal Netherlands 
Academy of Sciences) and part of ths subsidy granted to the National 
Aerospace Laboratory (NLR), 

The decrease in the expenditures for the national programmes is 
due to the decrease m the support of the Ministry of Economic Affairs 
for the National Astronautical Satellite. 

From the beginning of space exploration, the Government gave its 
support to the European Space Research Organisation (ESRO). The 
most important establishment is the European Space Research and 
Technology Centre located at Noordwijk near Leyden university. 
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The Netherlands participates in all ESRO activities, i.e. the scien- 
tific programme and the studies on satellite systems for communication, 
navigation and meteorology. Several scientific experiments carried out 
in Netherlands universities have also been inserted into ESRO satellite 
programme. 

In accordance with existing rules Netherlands industry attempts to 
participate in ESRO contracts. Since 1963 its efforts in the field of space 
technology have been concentrated mainly on participation in the work 
of the European Space Vehicle Launcher Development Organisation 
(ELDO). Dutch firms and the National Aerospace Laboratory have 
participated in development activities especially in the field of space 
electronics, aero --dynamics, guidance systems and integration. 

To extend the know-how of Netherlands industry. Government and 
enterprises, supported by astronomers, embarked in 1969 upon the 
Astronomical Netherlands Satellite Programme (ANS). Funds for the 
industrial effort are supplied by the Ministry of Economic Affairs and 
those for scientific experiments by the Ministry of Education and Sciences. 
This programme interested American scientists and an agreement was 
concluded with NASA for its inclusion into NASA experimental work* 

The furtherance of industrial capacities in space technology also 
led to governmental support in developing a ground station for commu- 
nication with INTELSAT satellites on behalf of the Netherlands Postal 
and Telecommunication Services. 

An Interdepartmental Committee on Space Research and Technology 
is charged with co-ordinating research activities in this field. Its mem- 
bers are civil servants representing the Ministries of Foreign Affairs, 
Finance, Economic Affairs, Education and Sciences, Transport and 
Water Management, Culture Recreation and Social Welfare, 

At the end of 1969, the Government decided to extend the task of 
the Netherlands Aircraft Development Board (NIV) to problems of space. 
Since this formal change in the rules of the Institute its name has been 
changed into Netherlands Agency for Aerospace Programmes (NIVR), 
The supervision of the Astronomical Netherlands Satellite Programme 
(ANS) is now carried out by the NIVR, 



6. DEFENCE 

More recently, in order to ensure co-ordination of the national as 
well as the international relations of the entire defence R and D, the 
Minister for Defence creited the Netherlands Defence Research Co- 
ordination Committee, This committee is presided over by the chairman 
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of RVO-TNO and is composed of a representativ e of the Ministry of 
Foreign Affairs and four officers representing the Minister of Defence 
and the three Forces on the board of RVO-TNO. 

In the 1971 budget estimate 52 million guilders, or 4, 1% of total 
government expenditure on R and D, were allocated to defence R and D. 
This was equivalent to 1.3% of the total budget of the Ministr> of Defence, 
a proportion which has been practically constant for the last years. Fur- 
ther details are given in the paragraph on the research in the field of 
defence in Chapter II of Part Two. 



1. OTHER FIELDS 

Taken all together, funds allotted to non-classified items and multi- 
departmental topics amounted to 24.3 million guilders in the 1971 budget 
estimate, which is about 2% of total government expenditure on R and D. 

Two closely related topics are of particular importance; dissemi- 
nation of scientific and technical information, and computer science, 

a) Dissemination of scientific and technical information 

In 1964 the Royal Academy of Sciences set up a committee to inves- 
tigate whether, and in what form, problems of dissemination of scientific 
and technical information could be tackled in tlie Netherlands. The re- 
sults of that investigation were expounded in a memorandum presented 
to the Minister of Education and Sciences. The Committee strongly 
recommended the establishment of a high-level centre for co-ordination 
and promotion of scientific information services. 

As other organisations m the field of library science, documenta- 
tion and industry also demanded government action, the Ministry of 
Education and Sciences, after consultation with the Royal Academy 
of Sciences, decided to entrust the more detailed planning of desirable 
measures to a broadly-based working group of experts. 

In its recommendations this working group stressed the need for 
setting up a central body with the following terms of reference. 

- lay down the principles of a national information policy; 

- promote, co-ordinate, and whenever needed, subsidise scientific 
and technical information services in the Netherlands; 

- co-operation with all producers and users of scientific and tech- 
nical information; 
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" participate in international bodies for scienlific and technical 
information. 

The main policy objectives of this central institution should be; 

- creation of a national network of information services linked 
as far as possible to those of other countries and implying an 
improvement of existing facilities and establishment of new 
documentation centres; 

- training of workers in librarianship, documentation and infor- 
mation at various levels; 

- analysis and introduction of existing, and new, methods and tech- 
niques, including those of data-processing by computers; 

- development of new facilities enabling scientific workers to keep 
themselves informed and to make effective use of the available 
information. 

In all its annual reports the Science Policy Council has endorsed 
the conclusions of the Working Groups report and suggested that the 
Government should take corresponding action. This led to the decision, 
in February 1971, to create a special central organisation: the Nether- 
lands Centre for the Advancement of Information Handling (NO BIN). 

b) Computer science 

Direct government support for promotion of computer science is 
of rather recent date and still relatively small. In 1970 it amounted to 
1,5 million guilders, of which 1 million guilders was supplied by the 
Ministry of Economic Affairs and 0, 5 million by the Ministry of Edu- 
cation and Sciences, 

In conformity with the advice of the Science Policy Council the 
Ministry of Educatbn and Sciences decided to utilise the funds ear- 
marked for this purpose mainly to stimulate the exchange of specialists 
and the development of post-graduate training of experts in this area. 

As to the Ministry of Economic Affairs, its support is not directed 
towards piX)ducers of hardware but rather to promoting advanced com- 
puter application, among others, by contributing to expensive projects 
in the field of software programming. It Is also anxious to stimulate 
joint studies concerning automation in specific economic sectors. 

With respect to automation, it Is fair to mention the development 
orders of the Ministry of Social Affairs and Public Health, These orders 
mainly concern measuring instruments for air pollution. This ministry 
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also carries research oriented towards improving the utilisation of 
computers in ho^ipitals. 

Finally, the Ministry of Education and Sciences subsidises a training 
course for automation teachers. This course is given by the Foundation 
Informatica which also receives an annual contribution from the Ministry 
of Interior to stimulate its research activities in storing and retrieving 
information of use to decision-makers both in government institutions 
and business farms. 

Government policy in the area of computer science research is co- 
ordinated by an informal working group of representatives of the above- 
mentioned ministries. 

c) R and P Policy Fund 

The R and D Policy Fund deserves particular mention. On the 
recommendation of the Science Policy Council a certain amount of 
government R and D money is put aside to finance unforeseen develop- 
ments. 

According to the Council, this can concern new international co- 
operation projects and new research projects on a multi-disciplinary 
basis requiring a multi-departmental approach. 

In this framework such multi-disciplinary and multi-departmental 
subjects are supposed to be treated as clearly defined projects. They 
can be carried out in laboratories which are specialised in one field 
but which are capable of undertaking programmes of a broader multi- 
disciplinary character. 

The first projects financed by R and D Policy Funds are very dif- 
ferent in nature (Table 53). 

As can be seen the R and D Policy Fund seems to be of particular 
interest in the case of projects extending over several years and in- 
cluded in the framework of middle -range budgetary planning which so 
far remains more or less theoretical. 

d) University research 

As in other European countries, the university in the Netherlands 
could not completely integrate the dual functions of teaching and research. 
On the one hand, the concept and requirements of research carried the 
day where goals were concerned: teacher recruitment conditions, dura- 
tion of studies, elitist training. But on the other hand university 
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also carries reseaiuh onenteil towards improving the utilisation of 
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structure was cletcrmmoil b\ tcMclun^ requirements, number of teachers 
and budi^et ciiiculated according to the number of students enrolled in 
each discipline, di\ision of the universit\ into chairs and faculties ac- 
cordinj5 to linear curricula independent of one another. 

The introduction of a s\stem ol additional financing solel> for re- 
search did not have the aim and still less the effect of altering the uni- 
versit\ stmcture. This method of financing concerned the teacher- 
researcher alone, in the case of projects submitted for the appix)\ al of 
faeult\ boards, as in that of the resources placed at their disposal, 
Similarl\, the actiMties of these Ix^aixls were determined b\ individual* 
ly appointed teacher- researchers. 

The rapid expiinsion of the traditional universit> has been caused 
mamh b\ the teaching sector and for the same reason, the growth 
of the numl)er ol students. The reforms necessitated b> this altered 
st;ite of alfairs lu\e also been conditioned b\ the requirements of student 
participation. In the field of research these reforms have been fairly 
linnted, Virtuall>, wherever there was an> conflict between the reciui- 
rements of research and those of teaching, priorit\ was given to the 
latter. 

As regaixls the future, the problem in the Netherlands does not seem 
to bo a possible decline in universit> research due to the predominance 
of teaching functions or inadequate adjustment of university structures, 
but rather how the dec is ion -making centres in the research sector should 
be distributed. At the same time more difficulties will arise with regard 
to the qualit> of the staff. Hitherto, the faculty boards made no use of 
the latitude in strategy allowed them by the financial power at their dis- 
posal. This shortcoming was due to their composition and decision- 
malving s.vsteni on the one hand and to their method of financing, relating 
solely to individual projects, on the other. 

The elements of a real university policy are to be found in the recent 
retonns. With a better reparation of the functions the universities should 
be able to take more account of research rcxiuirements in their internal 
structures. The reform on the inter-university level should facilitate 
planning of objectives and orientation of research in agreement with 
science policy bodies or research establishments outside the university. 
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UNIVERSITY IN SEARCH OF NEW ENDS 
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I 



THE UNIVERSITY EXPANSION 



1. GENKRAL SURVEY OF TIIK UNIVEIISITY 
EDUCATION SYS'TEM IN THE NETHERLANDS 

The Constitution of the Netherlands sti()ulates that teachinj^ is free, 
except for the supervision of the Government. PubHc education wiU be 
regulated by law. 

Uni\crsit\ education m the Netherlands is regulated by the University 
Education Act (li)GO), which replaced the old Higher Education Act, dating 
trom 1870, and b> the new Academic Statute (1963). This statute, a Royal 
Decree, stipulates the fields of stud\ and the conditions of examination. 
As a result of this Statute there is a fairly high degree of uniformity in 
university education. 

The Universit\ Education Act, containing basic principles, regu- 
lates the objectives and statutes of the institutions of university educa- 
tion, the composition and powers of their governing bodies and the 
fmiuicial provisions. In accordance with the Constitution, the Act also 
recognises that anyone who wishes to open a private institution for 
uni\ersit\ eilucation, must notify the Minister thereof before and submit 
to him the rules or the statutes. In addition, the Crown may "designate*' 
private institutions or Ix)dies which, with regard to certain doctorates 
and other diplomas, have the same rights as state institutions. An Act 
designating a number of theological institutes is in preparation. 

However, neither "notification*' nor "designation" leads automatical- 
h to financing from public funds, for the act proceeds from the principle 
that though there is indeed a difference in government responsibility 
with respect to publicly and privately-provided university education, the 
level of the latter must conform to the former if private institutions are 
to qualify for state contribution (see also the section on financing univer- 
sity education). Conversely, the Government must provide the same 
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Table 54. '^COMPLETE" UNIVERSITIES AND OTHER 
INSTITUTIONS AT UNIVEI^SITV LEVEL IN THE NETHERLANDS 



COMPLETE TNIVERSiriES 


ENROLMENT. 




APRIL 1970 




10,853 


State University at Groning^cn (1614) 


9,332 




14,512 



University of Amsterdam (1632) 

Free (Calvinist) University at Amsterdam 
(1880) 

Catholic University at Nijmegen (1923) . . . 



15,608 

7.979 
8,727 



OTHER UNIVERSITIES^ 



State TechnoloiJical University at Delft 
(1905) 

State Technological University at 
Eindhoven (1956) 

State Technological University at 
Enschede (1963) 

State Agricultural University at 
Wageningen (1917) 

Netherlands School of Economics at 
Rotterdam (1913)^ 

Catholic School of Economics at 

Tilburg (1927) 

State Medical Faculty at Rotterdam (1966) 



9.848 

3,650 

1.439 

2,682 

5,051 

2,858 
763 



TOTAL 



93.302 



1) The Netherlands School of Economics at Rotterdam is the only non-denominationAl 
private institution of university education. 

.SOURCE: Netherlands Central Bureau of Statistics. 



development possibilities for both kinds of university. So the Act em- 
bodies provisions common to both types of education as v^ell as sepa- 
rate rules and regulations. 
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Public institutions have been also granted corporate st..tus. Though 
they do not possess as much autonomy as private universities, they are 
in a position to act largely independently in university administration 
and management and in advancing the interest of university education 
and research. 

University education is at present provided at the following six 
"complete" universities (Table 54); each comprising at least three 
faculties, one of which is medicine or mathematics and natural science, 
and seven other institutions at university level ("Hogescholen") , which 
contain fewer than three faculties or neither of the above-mentioned two 
faculties. 

According to the University Education Act, university education 
has the following fourfold objectives: 

- training of students for independent practice of science; 

- preparation of students for fulfilling functions in society for 
which a university training is either required of may be expe- 
dient; 

- to foster understanding of the inter-relation of sciences; 

- to further a sense of social responsibility. 

To meet these objectives the universities must, in any case, carry 
out scientific research, besides teaching. But because of recent devel- 
opment relating with its task, new functions of the university emerge, 
such as post-academic education in the system of permanent education, 
para-university training (of interpreters, teachers, etc. )f post-graduate 
education. 



2. THE INCREASE IN THE NUMBER OF STUDENTS 

Until World War D, the universities developed gradually and were 
able to adapt smoothly to the steady increase of knowledge and the 
growing numbers of students. However, since the war the situation has 
changed completely. The number of students has shown a sharp increase 
in the last decade in particular. This can be illustrated by the following 
student enrolmeit figures: 1900: less than 4,000; 1938: about 12,500; 
1955: about 30,000; in 1960: about 40,000; and In 1971: about 100, 000, 
On the basis of the available data, it can be stated that the explosion in 
student numbers during the last decade (about 10% a year) will continue 
in the seventies. 

With regard to the educational capacity of the universities, the 
general long-term policy of the Netherlands authorities is based upon 
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the principle that the enrolment of students should be in line with the 
social demand for university graduates. However, m some cases the 
realisation of this principle has ^ivcn rise to and will give rise to ten- 
sions bet\\'een the numbers requesting education and the educational 
capacity available. 

Under the University Education Act, everyone in possession of the 
appropriate secondary school leaving certificate (gymnasium, atheneum) 
or an ectuivalcnt qualification has the right to be admitted to university 
examinations. Moreover, admission to the individual faculties is governed 
b> requirements with respect to the type of qualification (arts or science 
side: gvnmnasium A or atheneum A or B). 

Further, there are numerous possibilities of admission to certain 
faculties with the leaving certificate of colleges offering vocational train- 
ing. Although the law speaks of ''admission to the examinations'', in 
practice, this is equal to '^admission to the preparatory courses for 
those e.xaminations''. 

The tensions which have arisen in the last years have now forced 
the ministers to propose measures to limit the traditional freedom of 
university education. The irregular trend of student supply, leading 
to an incomplete and/or unequal utilisation of the available capacity, 
has resulted in several regulating measures regarding the admission 
of students in particular fields of study, especially medicine, medical 
dentistry and biology. In these fields of study, the Minister has estab* 
lished committees for distributing first-year students among the differ- 
ent universities. Because of overcrowding in the medical faculties in 
the last few years, Parliament, in July 1970, accepted an act Including 
temporary provisions with regard to the regulation of students attending 
courses and working in laboratories tn these faculties. The act aims at 
placing second-year students, who have passed their first examination, 
on a "waiting list" during one year. 

Also, the Minister of Education and Sciences has endeavoured to 
reduce the excessive length of university studies. 

The average length of the university courses In the Netherlands is 

in principle five or six years; often three years for the 'Mcandidaats- 
examen" and a further two years for the " doctoraal examen ", but in 
many cases the proportions are different. Having passed the " doc toraal 
cxamen" , the graduates can go on to take a doctor's degree by writing 
a thesis, while in some fields of study, such as medicine, the graduate 
must pass an additional examination before being admitted Into profes- 
sional practice. It should be said, however, that at present the normal 
conclusion of a university study is the " doctoraal" examination. 



210 



Besides the lust-mentionetl terminal degrees, there is also the 
possibility in some fields of study of obtaining the degree of '* bacca- 
1 aureus" , but this terminal decree is not very popular, most " hacca- 
iau rci " continue to study for the " doctoraal* ' examination. 

Although the average length of course leading up to the ^^doctoraal 
ex amen " is five years, the growing magnitude and the diversification 
of the contents of the courses m many fields of stud \ on the one hand 
and a numlxtr of rather individual factors on the other, have caused 
a considerable extension of the actual duration of study - often two 
vears or more. 

This often excessive extension of the duration of study and the 
ver\ high number of drop-outs - about 40% together with re^iuirements 
of modern societ\ for university education call for other measures. Thus 
it IS not onlv im(X)rtant to mention the intensive educational research 
efforts and the first steps to improve teaching and learning methods, but 
also a thorough inquiry into the aims, structure and content of university 
studies in general. This enquiry is being carried out by a Government 
Commissioner for University Education who has stated his view of the 
matter m a memorandum ^'University: objectives - functions - struc- 
tures", which he submitted to the Minister of Education and Sciences 
in 1968. 

Acconiing to the proposals of the Government Commissioner in 
this memorandum and a sequel based upon the consequent discussions, 
any university study must start with a selective year to be concluded 
bv a propaedeutic examination. After this propaedeutic year, study is 
continued until the " doctoraal examen" . The " kandidaats examen" is 
totally absolved. Generally, the length of a course leading to the "dojjL- 
toraal examen " including the propaedeutic year should be fixed at four 
years - in some exceptional cases, five vears. This new structure will 
mean m any case a curtailment of at least one year of the present length 
of study. 

The Minister of Education and Sciences, basing himself upon the 
memoranda of the Government Commissioner, has already underlined 
the necessity for a more clearly structured vertical differentiation in 
university education, combined with a curtailment of the length of 
course and study. 

Recently the Minister, on the basis of the recommendation of the 
Government Commissioner, has submitted to Parliament a draft law 
on this matter. 

However, with regard to the legal provisions concerning the struc- 
ture of university education, the Minister has stated that these provisions 
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should \yc considered as interim regulations until such time as there is 
one single legal system for the whole of post-secondary education, since 
the Government shares the conviction that university education and higher 
vocational education cannot be treated as isolated entities. At present 
there is a considerable rate of attrition - 40% - among the student popu- 
lation at very expensive universities. Had these students gone to a less 
expensive higher vocational college the results might have been more 
satisfactory. 

These reforms can only be carried out in agreement with the stu- 
dv o and implemented by the universities; the students are strongly 
opposed to the introduction of the propaedeutic year as a means of 
selection. Under the Higher Education Act, it is for the faculties in the 
firsi instance to determine the length of courses. Thus, the University 
of Wageningen has drawn up a new programme comprising five years of 
actual studies, the last two tying in with a research programme* 

These measures serve to reduce the number of students actually 
studying but not the number of applications for university admissicm. 
A considerable increase in applications may be expected for a number 
of reasons: a more rapid population growth than was foreseen; higher 
per capita incomes and a consequently higher rate of participation in 
long-course secondary education; and finally more equal opportunities 
for admission to the university. The review of Netherlands educational 
policy revealed the low proportion (8*5% in 1961 and 9,4% in 1965) of 
grammar school graduates, the pronounced under- representation of the 
lower social classes, and the over representation of the middle and 
upper social classes. 

The explosive Increase in the number of students at the Netherlands 
universities has necessitated a continuous review of its prospects. Recent 
estimates have been made by the Committee for Statistical Investigation 
of the Netherlands University Council, which published a report in 1968 
on the need for, and supply of, university graduates. In this report the 
Committee estimates the number of students to be expected up till 1980 
and brings forward three estimates: 110,000, 130,000 and ISO, 000 stu- 
dents in 1980. In 1968 it was still impossible to qualify one of these 
alternative estimates as the most probable. Since that time the highest 
alternative estimate is considered the most realistic. Moreover in the 
course of 1970, it appeared that even this estimate (150,000 studei^s 
in 1980) will be too low. 

In the light of this development the Committee for Statistical Inves- 
tigation of the Academic Council has recently presented new estimates 
of student numbers. The trends, adopted for the period up to 1960 have 
been extended up to 1990. The Committee has also endeavoured to take 
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into account ns far as (lossible the consequences of restructuring second- 
ary as well as university education according to the number of students 
in these estimates. 



In its 1970 report^ the Committee concludes that in the seventies 
and eighties the number of students at Netherlands universities will 
develop in a way that is as explosive as the development of the past 
decade. 

As far as the year 1980 is concerned the Committee expects 150»000 
student enrolments at least or 175,000 at most. Table 55 shows the esti- 
mates of student numbers b\ fields of study according to the different 
alternatives. 

As far as the estimates for the year 1990 are concerned, the Com- 
mittee has not gone into any detail in view of the high degree of uncer- 
tainty involved. Table 56 shows the number of students by group ot fields 
of study for the years 1980 and 1990. 

The estimates for the >ears 1980 and 19ii0 give the greatest varia- 
tion with respect to the social sciences. This is due to uncertainties 
concerning variations m the transition of students from secondary to 
university education. The variation in the B-fields of study can be attri- 
buted in a greater degree to the expansion of secondat> education. 

Graphs 6 shows how the future development of the student population 
has been forecast by the most important bodies in this field since 1950. 
The estimates quoted m this graph have Lx>rresponded more or less with 
the trend during the years preceding them. The great difference l>ctween 
the results of the estimates of the Committee of the Netherlands Univer- 
sity Council m 1968 and 1970 is mainly due to the fact that it recentlv 
appeared that the increase in the number o£ pupils in the secondare* edu- 
cational system, and in the transition of those pupils to university edu- 
cation, will be more important in the next few decades. 



3. THE INCREASE IN UNIVERSITY PERSONNEL 

The enormous development of university education in the last few 
years has led to many and varied problems concerning the increase in 
university staffs. 

The assessment of the personnel formation of each university is 
based upon particular ratios between the number of students and the 
number of scientific personnel and upon empirically calculated relations 
between the number of scientific personnel and the other personnel groups. 
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Graph 6 

NUMBERS OF STUDENTS UP TO 1980. 
ACCORDING TO ESTIMATES SINCE 1950 
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These so-called "rules of thumb" have as their starting-point the follow- 
ing scientific staff/ students ratio: 

1:12 for the faculties of human and social sciences; 

1:7 for the faculties of mathematics and natural science and 
engineering; 

1.3 for the medical faculties (including dentristry and veterinat*y). 

These rules of thumb are at present under consideration because 
they are out-of-date. 

The quantitative expansion in the last five years in the different 
universities (except that of the Medical Faculty of Rotterdam) is shown 
in Table 57. 

For 1969, the Ministry of Education and Sciences gives a breakdown 
of university population by main categories. These figures make it pos- 
sible to calculate the student/scientific staff ratio, which differs quite 
considerably per discipline (Table 58). 

Moreover, figures are given of the total number of scientific per- 
sonnel » broken down in numbers of full professors, full lecturers, etc. 



4. THE INCREASE IN THE NUMBER OF 
INSTITUTKDNS OF HIGHER EDUCATION 

To meet the demand for university education the Government has, 
during the last decade, increased its efforts with regard to the expan- 
sion of the existing institutions of university education and the recent 
establishment of new institutions. 

In the first postwar years Government industrial policy clearly 
necessitated an expansion of university education, above ail in the field 
of technology. This resulted in the extension of the technological univer- 
sity at Delft and in the creation of a second technological university at 
Eindhoven in 1956. 

Meanwhile it was becoming more and more evident that the prob- 
lems of the training capacity and the structure as a whole needed to be 
tackled more systematically. Therefore two committees were establish- 
ed in 1957 and 1958: the Committee for the Expansion of University 
Education and the Committee for the Expansion of Higher Technological 
Education. In 1959 the two committees issued a joint report dealing 
with the quantitative, qualitative and regional aspects of expanded uni- 
versity education. 
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On the bixsis ol this i'e()oi'l and other recoiniucndalions , the Minister 
of Education, Arts and Sciences submitted to Parliament a "Memorandum 
on the exp;msion of universit> education". He a*; reed with the recommend- 
ation of the Committees that priority should be i;ivcn to the imprnvemcnt 
and expansion of the training ciii)acities of existing imiversities. Thus 
w o u Id Ix* ac h I e N' ed b \ t li e c r ea t iu n o t new t a c u 1 1 1 e s o r b la nc h es of studs 
and b\ increasing staff as well as by providing for more equipment and 
accommodation in these institutions. However, the Minister was also 
aware that it was desirable to promote a certain decentralisation of 
university education by setting up new institutions* 

Most of the measures considered necessary b\ the Minister were 
implemented in the years following* For example, a third technological 
university was opened at Enschede in 1964, and at the beginning of the 
academic >ear 1966-67 an independent medical faculty opened its doors 
in Rotterdam, while a number of new faculties were created in the older 
institutions. 

In 1009 the Minister submitted to Parliament a "Memorandum on 
universitv education in medicine", in which he proposed the establish- 
ment of a new - eighth - faculty of medicine in Maastricht at the end 
of the seventies* This proposal was approved by Parliament in 1970. 
Preparations for the establishment of this faculty have been started by 
a special committee* 

In the recently published note referring to the development plans 
of the universities for the period 1969-72, the Minister of Education 
and Sciences has stated that it is already possible to formulate some 
points of the policy with regard to expansion of university education in 
the next few years. The Minister aims at establishing a university in 
Rotterdam by merging the Netherlands School of Economics and the 
Medical Faculty; the enlargement of the Technological University of 
Enschede into a complete university; the enlargment of the future medi- 
cal faculty at Maastricht into a university; the development of a univer- 
sity of Brabant by combining the Technological University of Eindhoven 
and the Catholic School of Economics of Tilburg. A committee of both 
institutions has been established to investigate the possibilities of more 
intensive co-operation and the expansion of both universities* 



5* THE INCREASE IN THE GOVERNMENT EXPENDITURE 
ON UNIVERSITY EDUCATION 

The postwar expansion of university education has cauaed an enorm- 
ous Increase in government expenditure on university education, which 
rose from 50 million guilders in 1950 to 1,334 million guilders in 1967* 
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In relation to total government expenditure on education this category 
increased considerably during the last two decades: namely from 9% 
in 1950 to 23,7% in 1967. Government expenditure on university edu- 
cation as a percentage of national income shows an increase from 0.3% 
in 1950 to 1.8% in 1967. In addition it should be noticed that grants stem- 
ming from the second flow of funds and from contract research have not 
been taken into consideration in these figures of expenditure on university 
education. 

In 1950 central government expenditure on education amounted to 
7. 3% of the total central government budget, in 1970 to 2.'). 3%. The 
increase of this proportion for university education was much higher: 
from 0.9% in 1950 to 6. 1% in 1967. 

At present total State expenditure on education is estimated at 28% 
of the State budget, the expenditure on university education at about 
5.8%. 

In general the category "personnel** forms about^O-50% of the 
universities* budget. Concerning the category **other current expendi- 
tures** the ministers have assessed an annual increase of 10% for the 
faculties of humanities and social sciences and 13% for the other facul- 
ties during the period 1966-1969. 

Capital expenditure, almost a quarter of the budget of the univer- 
sities, includes expenditure on construction and reconstruction of buil- 
dings and capital expenditure on scientific research. These last two 
categories of expenditure were introduced in 1966 and are aimed at 
extra- university activities as well as fields of university research that 
are only of importance to a relatively small number of students. Of 
total investments by all universities in 1966 (366 million guilders) the 
sum of 35 million guilders was allocated for this purpose. Every year 
thereafter this amount has been adjusted to the general level of prices. 
In the draft budget for 1971, this sub-category was increased to about 
50 million guilders, while total capital expenditure amounted to 531 
million guilders. 

Finally, the category **extension of equipment in the existing buil- 
dings'* amounted to almost 71 million guilders in 1970. Because of the 
growth of research as well as the development of equipment, such as 
computer facilities, this category is likely to increase rapidly in the 
years to come. 

In its 1970 report the Committee for Statistical Investigation of 
the Netherlauds University Council calculated the financial impUcationa 
of its estimates of the development of student numbers up to 1990. The 
results of this calculation are given in Table 61 as far as the highest 
and lowest estimates of student numbers are concerned. 
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In this calculation the Committee has taken into account the effects 
of the variations m the repartition of students over different fields of 
stud\ caused b\ the assumed changes in study preferences. Secondly, 
the Committee has based its estimation upon an unchanj^ed relationship 
between the number of students and staff members and upon a constant 
relative salar\' iwsition of the latter y;roup. In the catet^r\' of "other 
current expenditure" the Committee has taken mto account an annual 
increase resulting from iin improvement in the quality of the ecjuipment 
concerned. 

According to this estimatioo government share of expenditure on 
university education in 1980 will be 3%, and in 1990 4.5^^ of GNP. 
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II 



TOWABDS A NEW UNIVERSITY POLICY 



1. PRINCIPLES OF AUTONOMY 

Legislation, passed in 1970, on the internal organisation of the 
universities came into force in 1971. 

The new legislation provides for three levels of organisation and 
decision^making: the university, the faculty and the teaching and re- 
search unit. It is characteristic that the Act of 1970 should present 
the university structure with the faculties and sub^faculties preceding 
the central university bodies (council, rector, etc.). Major powers 
are assigned at the base, according to the principle that the decision- 
making power should be where the management power is. Under these 
circumstances, the higher bodies now perform mainly a co-ordinatmg 
function. 

The central bodies of the university are therefore in a delicate 
position; they are caught between the requirements at the base, which 
they have to interpret and co-ordinate, and the supervisory authorities 
on which they depend for financing. Under these conditions, the ques- 
tion is how much room they will have in which to manoeuvre: will they 
be able to particularise their university in the system as a whole and 
endow it with special characteristics? 

a) Thfe^ university bodies 

The three levels of the university (central, faculty and lower bodies) 
are governed by the same principle in the form of a controlling council 
and executive committee. The faculty system would appear to conform 
to a highly traditional concept but the lower level, namely the teaching 
and research unit, seems to be much more innovative. 
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i) The university 

Hitherto public univers ties and, generally speaking, the private 
institutions too were administered by a " College van curatoren " (Board 
of Governors), appointed b>' he Crown (or supiwrting foundation) :ind a 
Senate composed of the prof ssors. The lk>ard, presided over by the 
*' preaident-curator *', assure \ compliance with the legislation and the 
ensuing regulations and was responsible for the accommodation and the 
control of finance and movable and fixed assets. The Board used to 
submit the report of the university to the Minister every year. The 
Chairman of the Senate, '' Rector MaKnificus ", was concerned with the 
general interests of education and science. Actually the greater part 
of the Senate's task was carried out by the faculties or departments in 
which the universities are sub-divided. 

The new University Administration (Reform) Act, 1970 alms at 
promoting democratisation of the university administration and the 
continuous and efficient functioning of the university In accordance with 
its aims and tasks. 

In the new organisational structure (Chart 3) the highest authority 
within the institutions is the university council, with at most 40 mem- 
bers, who are elected or appointed for at least 2 years. For the stu- 
dents the minimum period is at least 1 year. At least one-sixth of these 
members will be recruited from outside the university community. The 
other five-sixths c*onsist of at least one-third of members of the 8clen<* 
tific staff, not more than one-third of students and at most one-third 
of non-scientific staff. 

The Council's responsibilities include laying down a set of rules 
and regulations outlining the internal organisation of the university. The 
council assesses the budget, subject to approval by the Minister. The 
other tasks of the council include the drafting of a development plan and 
a financial programme. Moreover, the council outlines directives for 
the organisation and co-ordination of educational and scientific activities. 

The day-to-day administration of the university is in the hands of 
an Executive Committee of three or five members, one of whom is the 
" Rector Magnlflcus ", while the others are partly designated by the coun- 
cil from among members of the academic staff holding permanent ap- 
pointments, either from among Its own members or not, and partly by 
the Crown c. q. supporting foundation. With the Institution of the Uni- 
versity Council the Board of Governors and the Senate cease to function. 

ii) Faculty and sub-faculty 

The faculty council Is responsible for the administration of the 
faculty. Representatives of the science staff account for at least half 
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its membership, the other half being elected from among the students 
and the non-science staff. The legislation leaves it to the university 
to determine the total number of persons who will sit on the council. 
It the faculty has sub-facultics» the latter will designate those of their 
members who will sit on the faculty council. The council is chaired by 
a dean. 

The functions of the Council are extremely wide-ranging, since they 
comprise "the organisation and co-ordination of teaching and research 
in the subject of the faculty'*. The Council should determine the curricula 
for each discipline and recommend the appointment of readers and lec- 
turers. 

The faculty council elects from among its members or persons 
outside an executive committee of five who hold office for at least one 
year. The council elects the chairman of the executive committee from 
among the full-time professors and lecturers for a term of at least three 
years; their appointee thus becomes the dean of the faculty. The execu- 
tive committee is responsible for the day-to-day handling of affairs; it 
prepares the council meetings and puts the council's decisions into effect. 
The faculty council appoints standing committees for teaching and re- 
search, most of whose members are on the university staff. 

iii) Teaching and research units, research groups and institutes 

*Tor the organisation, co-ordination and integration of the work of 
those concerned with any one subject (or groups of subjects) the council 
of the faculty to which the subject belongs will set up a teaching and 
research unit". 

These units form the smallest cell of the university and replace 
the former chairs. The committee of the teaching and research unit 
comprisee the professors, lecturers, junior teachers and other members 
of the university staff who, as members of the unit, are on the perma- 
nent teaching establishment. It is for the faculty council to determine 
who else may become a member of the committee. 

The committee draws up an annual research and teaching pro- 
gramme approved by the faculty council; the committee is responsible 
to the faculty council for its implementation. 

Two or more units may form a research group with the approval of 
the faculty council or councils concerned. Each year the group draws up 
a programme of interdisciplinary research, which is submitted to the 
faculty council for approval. Persons outside the university may take 
pait in the group's work. 

-2-7^ - 
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The institutes are udministrutive units wlueh assist the teaching 
and research units in the same way as they do the research ^oups. 

b) Ministerial supervision 

i) Administrative supervision 

Membership of the executive bodies: at least one-sixth of the mem- 
bers of the university council are to \xi recruited from outside the uni- 
versity community and are appointed on the recommendation of the 
council by the Minister of Education and Sciences {or, in case of private 
universities, by the supportinj; foundation). 

The executive committee consists of 3 or 5 members. After consul- 
tation the university council, the Crown (or the foundation board in the 
case of a private university) appoints one or two members respectively 
to the committee. The duration of appointment is laid down by the Crown. 
The chairman of the executive committee is appointed from among the 
members by the Crown {or the association or foundation board). 

Decisions: The council's res(X)nsibilities include drawing up a set 
ol rules and regulations outlining the internal organisation of the uni- 
versity. 

These rules and any amendment must \)c approved by the responsible 
minister insofar as public institutions are concerned, and by the board 
of the association or foundation in the case of private institutions. In 
the latter case ratification by the Minister is also reciuired. 

Decisions by the university council that are not subject to minis- 
terial approval may in extreme cases be suspended and annulled by the 
Crown at the proposal of the executive committee on account of their 
being at variance with the law or the public interest. 

ii) Financial supervision 

Since a revision of the University Education Act (1960) was approved 
with regard to the financial equalisation of private and state universities 
in 1970, the Government has taken full responsibility for meeting total 
current and capital expenditure by all university institutions, insofar 
as this expenditure does not exceed the accepted standards. 

For the assessment of the annual State contribution to the univer- 
sities the boards of governors of each of the public, as well as of the 
private, institutions submit an annual budget to the Minister of Education 
and Sciences for approval; an exception is the Agricultural University 
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at Wageningon, which submits its budget to the Miaister of Agriculture 
and Fisheries, Apart from this annual budget, each university has an- 
nually, at the same time, to submit a financial scheme comprising 
estimates for the four years following the budget year. 

In drawing up the General Financial Scheme the ministers have to 
take into account two main criteria, namely: the equitable development 
possibilities of all universities and a reasonable division of tasks. The 
university authorities will use the General Financial Scheme as a guide 
in drafting their budget proposals to the ministers. 

It stands to reason that each university in drafting its budget pro- 
posal is allowed to depart from the provision made in the General Fi- 
nancial Scheme, because the budget proposals show in more detail than 
the financial plans of the universities and the General Scheme what should 
be considered to belong to the equipment of the universities in the years 
concerned. 

In two respects, however, the university is able to act autonomously 
in the drafting of this budget procedure. 

The first is that It Is free to use as It sees fit the public money 
appropriated to it. Expmditure is, of course, verified subsequently; 
this is done by a university comptroller and the Netherlands audit office. 
Essentially, however, the university is free to spend the sums it re- 
ceives as it thinks best, even the investment budget. This freedom is 
particularly significant In regard to personnel formation. 

The sole requirement imposed on the university is to accept the 
establishment of teachers appointed by the Crown. Otherwise, the uni- 
versity uses its appropriations freely without having to observe the 
student/teacher ratios used by the Ministry to calculate the number of 
posts assigned to each university. 

The second source of autonomy is the fact that only part of the 
university budget is under the control of the Ministry of Education. 

The income of the universities consists, besides the above-mentioned 
State contribution, of : fees (matriculation, tuition, examination), dona- 
tions, etc. and other remunerations for services rendered. These re- 
munerations consist of grants from the so-called "second flow of funds** 
which the university institutes receive through the Netherlands organi- 
sation for the Advancement of Pure Research (ZWO) and through other 
scientific foundations for special research projects, and of Incsome from 
research carried out at the request of non-university bodies (industry). 
This income from contract research is not incorporated in the annual 
university budgets. The actual amount of this income is stiU unknown, 
even to the university authorities. 
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But external resources may be considerable, amounting to several 
million florins annually. 

2. PLANNING PROCEDURES IN UNIVERSITY EDUCATION 

The University Education Act (1960) states in general terms that 
once in a four-year period each university and inter-university institute 
draws up a development plan for education and research outlining its 
policy and medium-term planning with - if possible - a longer-term 
view. These development plans should be submitted to the Minister of 
Education and Sciences as well as to the Netherlands University Council. 
Besides, each institution has to submit an annual financial Scheme in 
which estimates are given for the four-year period following the budget 
year. Upon the basis of those financial schemes of the universities, the 
Government prepares a General Financial Scheme for the universities 
and submits this, annexed by the financial schemes of the individual 
universities, to Parliament. The General Financial Scheme aims at 
the allocation of the resources to be made available to university edu*- 
cation and research in the next four years, within the framework of 
the general financial and economic policy, and to be divided among the 
universities. 

In the Act the question of which policy issues should be included 
in the development plans has been left open to practice. After the com* 
pletion of the first series of plans (for the period 1963-1966) the Nether- 
lands University Council drafted more precise guidelines for the formu- 
lation of future development plans. These guidelines, approved by the 
Minister, offered to the university institutions a point of departure for 
a systematic approach to the whole area of their education and research 
activities. 

According to these guidelines the universities have in their second 
development plans (for the period 1969-1972) paid attention to the func- 
tion, administration and management of the university and relevant 
general problems, such as structure, task and method of task fulfil* 
ment of the administrative apparatus, staff policy, building policy and 
provisions for students. As to education, the plan elucidates special 
new developments in connection with curricula, measures and inquiries 
aimed at improving study results and so forth* 

Besides, the development plans must contain chapters on scientific 
research, inter-university co-operation, numerical data of non-financial 
nature and a summary of future current expenditure and of total capital 
expenditure. On receipt of the advice of the Academic Council, the 
Minister presents this advice and the development plans to Parliament 
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together with his own memorandum, m wliich he gives his considerations 
on the development plans and his personal view of the policy with regard 
to university education in the next few years. On the basis of these docu- 
ments Parliament has a discussion with the ministers. 

The scope and complexity of the pn^blems involveti in the university's 
expansion policy have convinced the Minister of Education and Sciences 
of the necessity of establishing a permanent advisory body, the Commit- 
tee for the Development and Extension of University Education, in 1970. 
The task of this committee is. 

a) to carry out studies and to make - if possible - alternative 
recommendations with regard to the development of university 
education in the long run and if necessary in relation to other 
sectors of education. 

b) to advise the Minister on decisions soon to be taken concerning 
the expansion and regional pattern of university education. 

The Committee is asked to take into account the proposals of Mc- 
Kinsey and Co. Inc. concerning the establishment of a national plarjiing 
structure for post-secondary education. 

McKinsey Proposals 

In its reports of 1970 arid 1971 McKinsey has made proposals to 
improve the planning of post-secondary education in the Netherlandc. 
These proposals consist of a planning procedure and herewith connected 
organisation structure for both university and higher vocational sectors 
of education. They are based upon the consideration that the ministers 
concerned and the post-secondary educational institutions together carry 
the responsibility for the planning insofar as the political responsibility 
to Parliament rests with the ministers. 

McKinsey proposes to introduce, apart from the existing planning 
per institution, a planning per group of university disciplines and type 
of higher vocational training. The reason for this is that the demand 
for education as well as the societal need of graduates is manifest per 
discipline. 

With regard to the planning process McKinsey recommended a 
three-phase planning process (long-range planning, medium-term 
planning and budget planning), based upon an approach by discipline. 
A recommendation is made to develop firstly a long-range planning 
which will Identify by discipline the needs of post-seoondary education 
for the coming lO^year period and devdop policies and programmes 
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to meet these needs. On the basis of this plan, which will be updated 
annually, each institution of university education and higher professional 
education should also establish annually a four-year plan of action (the 
actual development plans) by discipline. In the short-term, annual bud- 
t;ets will be drawn up b> the individual institutions on the basis of the 
plans of action du nnj; the medium-term planning. Because the medium- 
term planning forms a basis for the budget, it is necessary to revise 
medium -term plans every year. 

Concerning the organisational implications of this planning process, 
McKmsey proposes the creation of two new bodies: a National Steering 
Group for Planning Post-secondary Education, offering the Minister 
expert recommendations in all planning decisions with policy implica- 
tions, and a national Planning Staff for Post-secondar>' Education to give 
the required anal\tical support to the Minister, the National Steering 
Group and other participants. 

These proposals have been accepted by the Government. A working 
group was changed with testing the ()roposal procedures in some disci- 
plines. After these successful attempts, preparations are made to 
mtn)duce fully the proposed planning system in the Netherlands, 
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UNIVERSITY RESEARCH IN THE NETHERLANDS 



Although most people still hold the traditional view that university 
tcaehing and researeh should go hand in hand, various developments 
have c reated a situation in which putting the principle into practice is 
fraught with difficulty. Particularly the view that university teaching 
and research must be completely interwoven is becoming increasingly 
untenable. 

in his memorandum on the 1969-1972 development plans the Minister 
of Education and Sciences recommends that research forming part of the 
university curriculum should be indissolubly bound up with university 
teaching. This condition does not apply to research with no direct bearing 
on teaching. The Minister also states that the universities are in an 
eminently suitable position to make a substantial contribution to the 
development ot science b> reason of their autonomy within the limits 
set by the available funds, the atmosphere of freedom in which the 
researcher can work, his opportunity for inter-departmental contact 
and the stimulating interaction with academic teaching. 

In view of the substantial resources made availableby the Govern- 
ment for research and the problems connected with their allocation by 
the university authorities, the Science Policy Council and many other 
authorities believe that more effective steps should be taken to formulate 
an intra-university research policy and an inter-university research 
policy incorporated in a national science policy. 

1. GOVERNMENT EXPENDITURE 
ON UNIVERSITY RESEARCH 

As in most other countries university research in the Netherlands 
enjoys a long tradition and this partly accounts for its importance in 
the country*s total R and D effort. 
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Nether laiuls expentlituiv on university researeh as a proportion of 
theGix)Ss National Produet is hi^h in eomparison with eleven of the 
other OECD countries. The more recent figures submitted by the Euro- 
pean Communities' Statistical Office show that the Netherlands Govern- 
ment expenditure on university research, ii-om which about 9(rc of all its 
university research activities are financed, constitutes in absolute 
terms almost half as much as the corresponding French expenditure 
(see Table 62). 

The importance attributed by the Netherlands Government to the 
university sector is further illustrated bv the high proportion of total 
R and D resources devoted to university research (46^ in 1069) and by the 
the high increase rate of expenditure in this sector. * The research 
funds form about a third of the total universits budgets. 

Tabic O;} gives the distribution of expenditure per faculty in 1971 
divided into operating expenses and capital investment. The mathema- 
tics and physics faculties are shown to have the highest R and D ex- 
penditure, followed first b> technical science and then be medicine. 
The total expenditure for agricultural science and letters is roughly 
equal. It is striking, however, that capital investment for agricultural 
science, as for all the other science faculties, is proportionately much 
higher than that for the humanities. 

Table 64 uses the results of the 1964 CBS enquiry to show R and D 
expenditure for a number of university disciplines. 



2. 0RGANISATION.\L ASPECTS OF UNIVERSITY RESEARCH 

The recent developinent plans drawn up by the universities show 
that the enormous increase in student numbers and the new teaching 
methods, which take up more of the lecturer*s time, have in recent 
years threatened to upset the balance of teaching and research within 
the universities. The universities point out the acute danger that, faced 
with a disproportionately large number of undergraduates, university 
teachers will often be forced to give first priority to teaching at the 
expense of research. The absence of feedback will in its turn have 
definite repercussions on the standard of teaching. Moreover, the 
increased pressure under which research has to be carried out will 
restrict student participation. The situation calls for immediate atten* 
tion, since research for the benefit of learning is not a question of 
prestige but a vital necessity. Last statistics on the breakdown of the 
real time devoted to R and D by the iiniversitv staff reveal that it is 
lower than according to previous estimates. 

* If revised in accordance with the provuional results of the 1969 survey, this 
percentage would be 44%. 
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Table g:]. UNIVKIISITY AND *'IIOGKSCHOLKN" 
RESEARCH EXPENDITURE IN 1971 

Millions of {guilders 







c APITAl. 
l.XrbMii 1 1 Kb 

I 




Social Sciences and 
Humunitics 










13. .5 


1. 1 


14.6 




9,3 


2.9 


12. 2 


- Letters 


27.8 


4. 1 


31.9 




22, 9 


4. 1 


27. 0 


- Others 


11. 2 


5. 1 


16.3 


Sub -total 


84. 7 


17.3 


102,0 


Science and Medicine: 










7 /. o 


17.0 


95. 1 


- Dentistry 


5.0 


I. 1 


6. 1 


- Veterinary Science , , , , 


7.3 


0.4 


7. 7 


- Mathematics and 

Phys i cs 


113. 2 


51.5 


164. 7 


- Technical Sciences .... 


88. 7 


32.3 


121. 0 


Agricultural Sciences . . 


21. 5 


10. 1 


31.6 


Sub -total 


313.5 


112.7 


426.2 


TOTAL 


398. 2 


130.0 


528.2 



SOl'RCE: Mini my of Education and Sciences. 



In its most advanced forms research sometimes calls for an inter- 
disciplinary approach which will not always tolerate the divisions and 
separations justified for teaching purposes. In addition, some research 
projects have come to demand such elaborate and costly equipment and 
special staff that the organisation and management is difficult, if not 
impossible, to fit into the system of the university. Then there is the 
equally important consideration that university research policy ought 
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to be dictated partl\ bv what is \HMn^ done by way of research outside 
the universities - in Government and other institutions, and to some 
extent even in mdustn - and that the work of the universities should 
be viewed as part of the total national 1^ and 0 effort. 

The University Education Act (1*J60) offered a number of leads for 
the formation of a university research policy. Permanent groups of 
members of university departments can be formed to prepare advice on 
the research policy to be pursued. In the broader context and ad hoc, 
working]; parties can be set up to carry out research projects. In addi- 
tion to the faculty teaching committees, ixisearch committees can also 
be formed to help to bring about effective co-ordination of research 
programmes and promote optimal utilisation of new resources. How- 
ever, insufficient use was made of the opix>rt unities under the Act for 
formulating a university research policy. The reason for the absence 
of the structures needed for research policy was that up till then the 
universities had tried to give due weight to the increasingly tightening 
organisational requirements upon the basis of, in principle, unlimited 
autonomy of the scientists. 

ine University Administration (Reform) Act 1970 attempts to 
organise the universities along new lines* The Act provides for the 
following procedures with respect to university research policy. 

At the lowest level, the teaching and research units (vakgroepen) 
and research groups (werkgroepen) draw up their research program- 
mes and submit them for approval to the Faculty Council. Assisted by 
a standing research committee the Faculty Council reviews and com- 
pares the level and aims of the different programmes. Experts from 
outside the universities may be members of the committee, with or 
without voting rights. Their participation is especially important in 
evaluating large research projects. Each programme must be clearly 
formulated as to aims, manpower and financial implications. By car- 
rying out progress control the Faculty Council will gain an idea of how 
the allocated credits are being spent and will be able to evaluate the 
results as they appear. 

At the highest level within the university, the University Council 
co-ordinates the faculties* research programmes and the development 
of an integrated university research policy. 

The university councils should co-operate In formulating an inter- 
university research policy for the Netherlands Universities Council. 
The latter is also responsible for integrating university research policy 
into national science policv. 

Thus the University Administration (Reform) Act makes it easier 
for the universities to formulate long-term aims and establish more 
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precise priorities in university researeh. It also allows them to pro- 
gramme actual pivjects with respect to duration, staff requirements 
and equipment. 

In addition, the Act pix)\ ides for the development of stmctures 
within the universities allowing progress control to be exercised on 
research projects in hand. In this way a better idea can be gained of 
how resources are being used. 

The report '^Developing improved planning frr post-sceondar\- 
education in the Netherlands'' by McKin^tny Management Consultants 
also deals with university research planning. 

McKinsey*s distinguish two categories: "education-related research** 
and "specialisation research". Education-related research is research 
undertaken as an integral part of the normal teaching of a discipline and 
is funded out of the budgets of post -secondary education institutions. 
Specialisation research, in contrast, includes research projects not 
necessarily related to the normal teaching indisciplines offered at post- 
secondary institutions. At present this type of research ls funded both 
out of institutional budgets (mainly uiLiversities) and from sources out- 
side the institutions, in other words from a "second Qow of funds**. 

As r<c{(ards the planning of resoiirrcs required for education -related 
research McKinsey*s recommended a planning process by: 

**1. making policy decisions that allocate specific amounts of staff 
time to research as \^'ell as to instruction and administration, 
and, 

**2, preparing action plans and budgets for the discipline in accord- 
ance with the division of staff time. Because such research is 
performed largely by the same staff that provides instruction, 
it cannot - and should not - be planned separately from the 
instructional activities of each discipline**. 

In discussions on t i^se rccorumendations it was suggested that the 
permanent research committees of the facult es, to be set up under the 
University Administration (Reform) Act 19 1 could be given the task 
evaluating and supervising the research pror ;es in the education- 
related category. 

As regards specialisation research plaita**ng, Ihe McIClnsey report 
observes that projects in this category **shoidd be judged on a project 
basis by appropriate bodies, and these projects should be included and 
clearly identified in discipline plan, and budgets**. In the aforementioned 
discussions it was suggested that national specialisation research plan- 
ning outside the pattern proposed by McKinsey*s did not seem desirable. 
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Evaluation and supeivision of these projects will, however, have to 
take place in a broader framework than that provided b\ the permanent 
research committees. To this end the committees could have a more 
widely representative membership. 

FurtheiTnore. thi '-n pie mentation of the proposals concerning; the 
restructuring of univct^Si.y education put forward by the Government 
Commissioner for University Education, will also help to promote 
improved organisation of research activities at the universities. In a 
number of memoranda for discussion the Government Commissioner 
proposed that normal courses should be shortened while only the more 
academically gifted students would be (>ermitted to continue their studies 
further. These students would be appointed by the universities as salaried 
research assistants, in which capacity they would have the opportunity for 
improving their skill as research workers. This would lead either to a 
doctorate or a special research qualification. The Act states emphatically 
that the allocation of such assistantships must fit in with national research 
policy. Distribution of the assistantships over the universities and over 
the faculties would have to be decided by inter -university consultation. 
The Act also suggests consideration of whether part of the second flow 
of funds might be used to finance the appointments. 

In order that some understanding may be gained of the type of re-- 
search undertaken at the universities more attention will have to be given 
to reporting on research in progress. It is nevertheless gratifying that 
a system of regular reporting has already been initiated. The universities* 
recent development plans state the research activities being, and about to 
be, undertaken, and much information can also be gained from the pro- 
gress reports that the universities are annually required to present to 
the Minister. Moreover the Netherlands Organisation for the Advance- 
ment of Pure Research (ZWO) issues regular publications which review 
current research (mainly fundamental) in various fields both inside and 
outside the universities, while similar reviews are published by the 
Ro>al Netherlands Academy of Science on current research In social 
science. 

Reports on research completed or in progress, contained in the 
universities* development plans and annual reports, also allow the 
responsible authorities to follow critically the progress of university 
research. Of course the research reports contained in the development 
plans are liable to tecome out of date quickly; nor do they give cost 
estimates. More thoiight will have to be devoted to the cost aspect in 
the next series of development plans. More co-ordination of develop- 
ment plans with the general financial schedule will make for greater 
consistency in university research planning. 
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3. INTKH-UNIVKI^ITY CO-OPEUATION 
AND DIVISION OF LA130UH 



[nter-univtM'SiU co-uperatioa and division of lalx)ui' are closely 
asstK'iated. 

The Government takes the view that polic\ in this regard must 
aim at achioviny; a bahmce between the two extremes of scarcity of 
resources on the one hand, '^ailing for concentration and division of 
labour, and the diverse nature of research essential to its development 
on the other. But the general principles of efficiency must be observed 
if any development is to take place at all. One of the ways of achieving 
this objective is through inter-universit> co-operation and division of 
labour. 

Optimal use of the universities* limited manpower and material 
resources b\ means of collaboration has, in the Minister's opinion, 
not yet b(»en achieved. 

In a 1968 report, the Netherlands Universities CouneiTs General 
Committee on Umversit\ Research explicitly confined its recommen- 
dations to those concerning internal university research policy, since 
it held the view that successful inter-university discussions presuppose 
a certain level of development in internal policy, partly because uni- 
versity institutions should have evolved the ability to recognise their 
own lirnits in order to be able to decide what they can do independently 
and what they must undertake in co-operation with other institutions. 

In view of the situation to date, where th6 dire need for co-operation 
and division of labour among the parties concerned has not always been 
fully understood, future policy will have to put much more emphasis on 
concrete co-operation among the universities and " hogescholen* *. 

One of the ways to bring about co-operation between the universities 
is to promote the establishment of inter-university institutes. The 
legal basis for the establishment of these institutes was provided by 
the University Education Act. They have the status of foundations 
(Stichtingen) and are subject to the approval of the Minister. Normally 
the institutes are not directly financed by the State but by contributions 
from the participating universities. Efforts are being made to achieve 
a certain division of labour among the university institutions. In its 
distribution policy the Government has made allowance for it wherever 
possible, both through the distribution of disciplines over the various 
university institutions and through its policy with respect to the alloca- 
tion of cliairs for the specialised subjects lending themselves to inter- 
university co-operation and/or division of labour. 
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The Nether laiuKs Orj;anisation for the Aclvaneement )f Pure Research 
(ZWO) and its affiliated institutions have up till now playod a particularly 
important role in promoting co -operation and division of labour in uni- 
versit\ research, mainly thi'ouj;h financing big facilities (accelerators 
in nuclear physics, for instance), ZWO, onj;inallv set up to lend sup- 
port to ncv\ fundamental research ventures and co-ordinate research at 
the universities by providing; grants, had to pay, recently, more 
to its other general task, vi/.. rendering assistance to university re- 
search generally; this is labouring under difficulties due to the large 
influx of students, 'Vhc desire to co-ordinate university research has 
let! to the foundation of what are known as ZWO affiliated institutions, 
some of which have their own institutes. They claim the greater part 
of ZWO's financial resources, and this has, over the last few years, 
increasingly hampered ZWO in its efforts to promote major new research 
projects. ZWO's co-onlinating influence is particularly strong in the field 
of physics, the Organisation for P^undamental Research on Matter (the 
main organisation affiliated to ZWO) being responsible for financing about 
40^ of all university research in this subject. This organisation has 
research groups which provide the framework for a system of intensive 
collaboration and division of labour for ph\sicists working in the univer- 
sities. The research groups are closely associated with several univer- 
sities. Many of the research workers who belong to the ZWO organisa- 
tions work in university institutions and are prepared to devote part of 
their time to university teaching in exchange for the research facilities 
offered them. 

Some people think that it would seem desirable for the planning of 
university key research to be entrusted to a national external bcxiy such 
as an extended ZWO which would allocate key research in the various 
disciplines to every university institution, or, alternatively, would ad- 
vise on it. 



4. FINANCING UNIVERSITY RESEARCH 

Closely connected with the above-mentioned problems of internal 
and inter-university research policy is the question of financial assis- 
tance from the Government. Apart from the budget item for research 
investment described above, the universities receive no sf^parate appro- 
priations for research. About 90% of university research is financed 
out of the universities' own budgets. The other 10% is financed by ZWO 
or iU affiliated institutions, the Central Organisation for Applied Scien- 
tific Research in the Netherlands (TNO), and through research contracts. 
As has already been pointed out, internal and external flows of funds for 
university research are more evenly balanced in most other West Euro- 
pean countries. 
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The usual Europeim scheme for financing research is to provide 
the university directly with funds for the totality of its needs for in- 
struction, and to supplement the contribution for research mthe sciences 
bv separate mechanisms. This is the purpose of ZVVO and partly of TNO. 

ZWO has alreadv on several occasions advocated that part of the 
oniinar>' university budgets earmarked for R and D should be transfer- 
red to its own fund to augment the second flow of funds. The Science 
Policy Council, believing that it would be away of ensuring the continu- 
ance of university research, supported ZWO's arguments, and was later 
to advise the Government accordingly. 

The Government, however, held the opinion that implementation of 
these suggestions was not desirable before the deliverance of the report 
of the Science Policy Council on the organisation and financing of uni- 
versity research. 

In June 1971 the Science Policy Council gave some (preliminary) 
views on the most effective financing of university research in a report 
to the Government, The Council held the view that in the national science 
policy there should be a priority-schema. 

Upon the basis of such a scheme it should be possible to establish 
focal points in the university research. The Council said that research 
should keep an important place in the universities for a good perfor- 
mance of their educational and teaching task. It is necessary that costly 
research projects should be evaluated in the light of criteria of a national 
science policy. The universities themselves should co-ordinate less 
cosMy research activities. 

The Council holds the view that there does not exist sufficient in- 
sight in the annual expenditure on scientific research in the universities. 

The Council is of the opinion that the Netherlands Organisation ZWO 
couM improve the flexibility of its procedures in order to stimulate 
scientific research in new fields. Besides, the research paid out of the 
own university funds could be better co-ordinated with the research 
activities supported by ZWO through the establishment of a central 
research committee of 5 to 7 members in each university. These com- 
mittees should be informed in all research projects carried out in their 
institutions. 

The Preliminary Note of the Council has been published in order to 
stimulate further discussions on this subject in a wider context and to 
delineate the viewpoints of the various authorities concerned. The 
Minister for Science Policy has taken the initiative for deliberation with 
representatives of the science organisations concerned to create more 
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effective structures for the o r^iamsation and financing of imiversit\ 
research. 



5. HKL/\TIONSinP BE'I-WKfclN UNIVKFISI'IY 
AND INDUSTin'; CONTIUCT KKSKAI^CIl 

It IS evident from the fore^oin<; that the resources for uaivcrsity 
research not i)rovuled from the universities' own budgets arc slender. 
Part of the reason for this is the small amount of contract research* 
carried out in the Netherlands though information as to the exact 
amount is not available. 

One of the several reasons why there is no large-scale contract 
research in the Netherlands is the fact that industry may make use of 
the services provuletl TNO, this organisation being geared to carry- 
ing out outside commissions. 

Both the Government and the Science Policy Council consider the 
system of contract research very worthwhile. An involvement with 
developments in the community can give meaning to, and exert a produc- 
tive mfluence on, research undertaken at the universities, which in its 
turn helps the community. In his memorandum on the development plans 
the Minister stated that he would like to encourage the universities to 
seek and accept research work on contract. 

The proposed ;imendment, comprising a review of the regulations 
for financing State and independent univers ities and "hogescholai" , 
opens up the possibility of leaving income from contract research partly 
or wholly out of consideration, in determining Government contributions 
to university finances, so that any income from this source would be 
additional to the universities* other income. 

Despite the small amount of contract research in the Netherlands 
universities relations between the universities and industry may be said 
to be good. This is partly attributable to the fact that a considerable 
amount of fundamental research is undertaken by Netherlands industry. 
Many university professors and other academic staff act in an advisory 
capacity in industry, a considerable number of them having actually 
started their careers in industrial research. In addition, the Institution 
of Part-time Professors and Readers offers the opportunity of carrying out 

* The term conttaci reiearch" ii apphcd to scjcniific rciearch carried oui In ihc 
unuersuies under a contract between the university and a sponsor. The arrangement is not 
confined to fundanienul and applied research: the universities may alto be asked to auist 
in the dcveiopmeiti of measuring Insirumcni* for research, for Instance. 
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research at institutes or laboratories attached either to universities 
or industrial fimis. More than 20% of all Dutch university professors 
are connected with non -university research in this way. By virtue of 
their dual responsibilities they ai'e \ery well placed to improve re- 
lations between the universities and outside organisations, notably 
industry. 

Relations are also improved by the *'para-university" institutes 
which, though not forming a part of the university system, never- 
theless maintain close ties with the universities. 
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Part Six 

SCIENCE POLICY AND NATIONAL GOALS 



**A nation that lives builds for the future'*. This in- 
scription on the barrier dam of the Zuider/.ce expresses 
prettv well one of the main features of the Netherlands 
commumtN and one of its major concerivs. The Zuiderzee 
closing project with the subsequent schemeforutilizingthe 
newlv reclaimed land is a particularly vivid example of 
long-range polic\ of interest not only for the area of region- 
al planning but for society as a whole . 

The idea of planning is one of those most frequently 
referred to by officials in all segments of government. So 
far however the term planning has been more or less 
closely identified with systematic forecasting of short- 
term trends rather than with an elaboration of binding 
guidelines for a given aspect of national existence. 

It is now felt strongly that a more global approach 
is necessary for assessing the material and intellectual 
possibilities of the country against a set of long-term 
goals. Several attempts have been made at exploring 
possible developments of major functional capabilities 
- transport, regional planning, health, etc, - over the 
next two or three decades. This underlines the urgency 
of replacingthe various components into a synthetical view 
of social futures which could help to improve decision- 
making and lead to a real programming of desirable 
actions. 

To integrate scientific methods and results of re- 
search into the policy-making process a special working 
party of experts recommended the creation of a new cen- 
tral body called the Planning Council whose task would be 
to formulate an integrated long-term approach to social 
futures. This initiative could be an original method of 
coping with the new fundamental need for bringing scien- 
tific and technological research to bear on problems of 
social innovation. 
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TOWARDS GOAL-ORIENTED SCIENCE POLICY 



In its protjress report 1970, the Science Policy Council attempts a 
first assessment of its own action, the Government's policies during 
the years 1966 - 1909 and the size and utilisation of available research 
potential. 

As far as the co-ordination of science policy is concerned the Science 
Policy Council is of the opinion that the Netherlands is still in a prelim- 
inary ph»4fle, though several important steps have been taken to inte- 
grate science policy into the framework of overall government policy. 

In its first advisor>' report m March 1968 the Council indicated the 
main fields of science and technology to which increased funds should 
be given for the purposes of H and D. In its Progress Report in 1969 it 
retained these priorities and insisted further on an extension of the 
decision- making tools m order to facilitate advisable shifts of emphasis 
in the usual pattern of allocation. 

In its progress report in 1970, the Council stressed that increasing 
attention should be given to a number of general problems arising, in 
particular, from the process, noticeable everywhere, of a rapid multi- 
plication and intensification of human and social relations, mainly in 
three interacting fields: housmg and living conditions, working climate 
and economic structure, communication and participation in social 
developments. 

These remarks do not emphasise physical and technological aspects, 
which are already supposed to enjoy a widespread attention. When build- 
ing up a decision-making philosophy in matters of scientific research 
major importance has to be laid on the capacity' to construct an overall 
picture of the multiple inter-relations inside as well as outside the 
limits of the national society. 
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Problems of a motlcm society arc closelx connected with increasing 
tensions caused bv the inequality of change and development m the field 
of what is called "welfare or well-beiny;". More and more aspects of 
social life entail maiiai;ement of the enviromiient. This reiiuircs a 
stron^l\ co-ordinated and mulll-dlscl[)linal^ api^roach !nv,ladin^ both 
the natural sciences and the social seienees. 

A national programme is urgently needed in this area and should 
be given priority. Aecordint» to the Council, government policy will 
have to aim at co-operation between experts, whether they are employed 
by government mstitutions, the Organisation for Applied Scientific Re- 
search TNO, universities or industrial laboratories. 



1. LATEST SCIENCE POLICY TOOLS 

In its first generally advisor> report in March 1968 the Science 
Policy Council recommended the following policy tools: 

- a set of differentiated growth rates in order to facilitate relative 
shifts in the usual allocation pattern of R and D funds, in accordance 
with the Council's recommendations. 

In its progress re|)ort 19(59 the Science Policy Council mentioned 
the provisional chanictcr of the methods previously recommended and 
stated that "they should, at .short notice, be replaced by a balanced 
system of assessment and control of government -financed R and D". 

This reconuncmlation was based on the assumption that shifts in 
the allocation pattern of H aiul I) funds as recommended in the first 
report would hciu cfoi 11^^^- inadr merely as a consequence of the new 
budgetary approach to problein.s of K and IX 

The Council in.sistid once more on the creation of a special R and 
D policy fund to crcjito an oi)|)ortunity for effectiveness and flexibility 
urgently rc(|Uired in the case of new developments. It was suggested 
at that time that this amount could also be made available to important 
non-university research institutions tor innovative activity in the field 
of material equipment. 

Finally, the Council also pleaded for an extension of the decision- 
making instruments by establishing so-called pilot or reviewing com- 
mittees to review the state of the art and the prospects in various fields 
of R and D activity. 
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a) IMffcrcntiut(xlj£i;owth rates 

The method of dll'ferentiatcil growth rates for the various fields 
of scientific research and dcvclo[)ment was pmposed as a means of 
correcting imbalances due to the vcrv rapid progress of government 
expenditure on U and I) before IDGG. 

It was thouj^ht important to implement these modifications of past 
trends on the basis of a "science budget**, i»iving a cxjherent and detailed 
picture of all major items of expenditure without losing time by preparing 
a set of priorities in advance. 

Although the Government has accepted the principle of differentiated 
growth rates it a^jpearcd that the numerical breakdown of the science bud- 
get was not always a suitable framework for practising this approach. 
The amounts a lotted to R and D in the science budget are often deter- 
mined by consi ierations valid for the whole operational area. 

The Council stated that so far it has been of little use to compare 
the sciaice budget for various years. Such a comparison raises the 
difficulty of a stdl-changing and subjective interpretation of what is to 
be considered as R and D activity. This definitional problem has led - 
in the last few years - to considerable modifications which might be 
unjustly ascribed to a genuine shift in the expenditure pattern. 

b) Department ex penditure groups 

To clarify this issue departmenUl expenditure groups were added 
to the overall figures in the science budget for 1970. Each group consists 
of items including more than 70% of R and D activities. 

The Government adopted a procedure for the adjustment of these 
groups in the budget preparation. R and D expenditure can now be Judged 
on the basis of the Science Policy Council's advice both in relation to the 
functional appropriation and other expenditure by the ministry concerned. 

This offers the possibility of shifts of emphasis among the various 
departmental budgets on the basis of overall science policy considerations 
in such a way that budgetary consequences can be linked to a set of prio- 
rities in the field of R and D. 

In principle the double procedure by department expenditure groups 
and by functional appropriations is supposed to offer a possibility of 
coping with the well-known problem of the double relationship of most 
science policy expenditure, that is, the necessity for carrying out R and 
D activities outside the department while maintaining allegiance to the 
department's own work. 
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The Council is of the opinion that a new procedure is needed which 
would take into account science policy considerations during the phase 
of preparation of the budget* Othen^ ise, little result can be expected 
from the '^weighting function" granted by the Government to the Science 
Policy Council on its establishment 

For this weighting function to be of real use it is necessary for all 
important R and D activities to included in the decision-preparing 
process. The way in which departmental expenditure groups are now 
drafted makes this sometimes impossible. In the new setting, an example 
of this was the disappearance of a large part of the scientific research 
for the benefit of social development and physical planning, fields which 
are deemed quite essential for the years to come. 

c) R and D Policy Fund 

In its advisory report on the destination of the R and D policy fund 
for 1970 the Science Policy Council made some suggestion regarding 
the objectives and the balancing function of the R and D policy fund in 
general. Basically, this fund is intended to be used for all unforeseen 
projects and more particularly for multi-departmental ones. It is clear 
that its functioning will be effective only if a pluri-annual budget can be 
drafted for the expenditure in varkius sectors of R and D. 

At present the R and D policy fund is called upon to ensure the 
funding of new inter-disciplinary projects of interest to more than one 
ministry, or to procure new equipment and facilities for important re- 
search institutions. 

As it is impossible to adjust the entire expenditure pattern of the 
t.cience budget by strongly differentiated growth rates, the Science 
Policy Council favours a considerable increase in the R and D policy 
func. The reason is obvious-, it would give the Government broader 
scope for immediate action in modifying the R and D expenditure pat- 
tern in accordance with requirements of general government policy, 

d) Pilot committees 

In its 1969 advisory report the Science Policy Council recommend- 
ed the creation of pilot committees to examine the state of the art and 
the prospects of certain important areas of R and D. In the preliminary 
discussions on the task of these committees, emphasis was placed on 
obtaining deeper insight into R and D activities in a given area. 

The first pilot committee was set up in 1970 to investigate the 
situation in the area of building construction research. Pxopoeals lor 
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the creation of similar teams in other fields have been submitted to 
the Science Policy Council and the Government. However, an extension 
of this procedure has been postponed until the residts of the first com- 
mittee are knovMi. The Science Policy Council expects positive effects 
from this experiment for the science ix>licy of the Netherlands. 



2. NEED FOR CO-ORDINATION 

The subject of a co-ordinatod and multi-disciplinary approach crops 
up in all discussions as one of the major issues in Netherlands science 
policy. 

To cope with this problem a full utilisation of the available research 
potential seems to be a logical answer. 

The Science Policy Council is of the opinion that it is the Govern- 
ment's task to formulate the main features of national programmes of 
multi-disciplinary and even multi-purpose character. In this way many 
isolated and sometimes arbitrarily dissociated activities could be stim- 
ulated and directed to new tasks. 

This applies primarily to government agencies and government- 
sponsored research institutions. At the same time all segments of R 
and D activities outside the Government should be called upon, in par- 
ticular the higher education sector, industrial laboratories, statistics 
and information flows. 

a) Higher education sector 

When expert knowledge is required, the existing national research 
potential in the higher education sector should be utilised in the first 
place. This sector is now in a state of flux, in need of reform and re- 
structuring both from the administrative and educational points of view. 

As far as research is concerned, a pre-condition of a more rational 
utilisation of existing capacity seems to be the adoption of modem man- 
agement methods. It is difficult to see the principle of free choice of 
research subjects as the only criterion of research activities in this 
sector. It seems reasonable to expect that university researchers should 
be stimulated in the selection of their research programmes to pay at** 
tention to problems which concern society as a whole. This presupposes 
that the researcher is aware of his duty to society and that scientific 
research required at all levels should be formulated as explicitly as 
possible. 
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By an explicit description of the research objectives which appear 
to be underlying conditions for improving the country 's national welfare 
it is hoped to obtain the co-operation of those researchers of the younger 
generation who prefer fundamental scientific research, not because of 
decided views but ivom aversion to applied research^ advanced develop- 
ment, engineering and product design. 

A possible example is the formation of project groups applying them- 
selves to chemical and biological research with regard to well-defined 
aspects of environment management, as far as possible in multi-disci- 
plinary co-operation with social scientists, economists and technicians. 

b) Industrial research potential 

In order to tap industrial R and D potential for social innovation, 
it would be useful to inform the principals of industrial research about 
problems faced by the Government concerning technical aspects of en- 
vironment management, health, traffic and transport, communication, 
automation and other subjects of topical interest. They may have con- 
tacts which could bring relevant knowledge to the notice of the govern- 
ment agencies concerned. Further development of such knowledge, 
especially when it concerns research of only secondary importance 
from a purely commercial point of view, could be undertaken with 
government participation. 

The nature of the required contacts between government and indus- 
tr>% is probably not suitable for institutional isat ion. In line with the 
usual pragmatic approach these contacts are likely to be made on a 
personal level and on the basis of mutual interest. 

As an example of this kind of co-operation the Science Policy 
Council indicates the collaboration between the Ministry of Social Af-- 
fairs and Health, and Philips*s Physics Laboratory on the development 
of a permanent measuring network in the Rhine Delta area for regis- 
tering air pollution. 

c) Statistics and inf orm ation flows 

Availability of factual data is important for the full utilisation of 
available research potential. In comparison with other countries the 
Netherlands possesses useful statistical material, but it only applies 
to the last few years. The Science Policy Council advises the following 
improvements: 

- the research potential should be flexible enough to be adapted 
quickly to new tasks; 
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- the abiht> to iIisccmmi tmnuiicnt t;isks at :m earK elate should bo 
gained b\ permunent analysis of the social structures utilisinj; 
if necessai'> , a descriptive model drawn up for that purpose; 

- the statistical work done i>hould bo wideh published in order to 
inform researchers of the data available. 

In the field of scientific :ind technical information one of the major 
concerns of the Science Policy Council is to make a substantial increase 
in allocations for projects designed to build up national and international 
systems ensuring a smooth, rapid flow of new knowledge. 

3. FROM "FRAMES OF REFERENCE" 
TO SOCIETY OBJECTIVES 

The main task of the Science Policy Council is to give independent 
advice to the Government on the development of governmental and in- 
dustrial fundamental and applied research, their financial implications 
and their relationship to economic growth and other aspects of science 
and technology affecting society. The Council considers it particularly 
important to determine priorities in the field of science and technology 
in relation to other government objectives and to general goals. 

For that purpose the Science Policy Council has attempted during 
the period of its mandate 1966-1971 to formulate a coherent system of 
leading principles, called "frames of reference'*, which should be taken 
into consideration when directives for science policy are being formu- 
lated. 

These frames of reference reflect a number of goals accepted by 
the Netherlands society which are relevant to science policy in general 
and in their turn can be influenced by implications of science policy 
results. These goals are as follows; 

Moral and cultural standard of living 

- increased knowledge and insight, 

- imoroved quality of scientific education, 

- improved quality of education on all levels, 

- decentralised provision for cultural needs. 

Social living conditions 

- social structures adapted to new needs, 

- improved communication between various social levels. 
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- closer relations between citizens juid institutions, 

- a balanced let»al order, 

- Improvetl social mobility. 

Physical living conditions 

- preservation of environmental hygiene, 

- health care and protection, 

- effective physical planning, 

" adequate transport and communications network, housing. 

Economic potential 

" economic growth, 

- equilibrium of the balance of payments, 

- full and geographically-balanced employment. 

Position of the Netherlands in the international life 

- preservation of society in the Netherlands, 

- maintenance of national prestige, 

' devcuupment of international co-operation as a goal in itself, 

- preservation of peace. 

With respect to the allocation of R and D funds it is the opinion of 
the Science Policy Council that the Netherlands has to avoid scattering 
expenditure. The Netherlands is in general interested in the same 
scientific fields as France, Germany and the United Kingdom, but its 
professional population and its gross national product constitute only 
about one-fifth of the professional population and the gross national 
product of each of these countries. In such a context it is an urgent 
necessity for the Netherlands to make a choice of scientific research. 

Consequently, available R and D funds should be used essentially 
for valid projects which meet the following requirements: 

- high scientific quality; 

- no imitation of projects already undertaken abroad; 

- availability of competent direction; 

- adequate size: 

- sufficient contact with similar projects in the Netherlands or in 
Europe. 

The Science Policy Council is considering the study of optimal 
relationship between fundamental research, applied research and devel- 
opment as one of its future tasks. In the case of the Netherlands, overall 
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expenditure on R and D is sti'onj^ly influenced by the important research 
activities of the Netherlands "big five" multi-national corporations. In 
fact» fundamental and applied research m industry is primarily concen- 
trated in those fields of science which look like making most profit in 
the future. Therefore the Council has repeatedly draN^n the attention of 
the Government to those fields of fundamental research of importance 
to, but not immediately correlated with those covered by, industry. 

For this it is necessary to concentrate resources more intensely 
than at present. In the case of individual or small-team fundamental 
projects the judgement by peers seems to be a basic procedure and 
criterion. However, concerning large science research projects which 
will require a considerable part of the funds allocated for R and D, a 
decision must be taken by the Government. For the evaluation of these 
major projects, programmes should be produced in which the following 
elements are clearly analysed: accurate description of the objectives, 
manpower, funds necessary and estimated duration of research work. 

However, if the R and D effort is to be incorporated into a long- 
range policy aimed at the realisation of priority national goals, the 
evaluation of R and D should be based on a more systematic judgement. 
In a Continuous assessment such as this the following qu3Stion& are to 
be considered; 

- what contribution to the national benefit and prosperity is expected 
from a special item of government objective in the framework of 
long-range development ? 

- what benefits for society can be expected from further research 
linked to this government objective? 

- what relative progress may be expected from this research com- 
pared with research on other items of government objectives? 

According to its own !«nalysis, the Science Policy Council has based 
its advice - uuring the five years of its first official mandate - on avail- 
able statistics » roughly delineated frames of reference and tendencies 
discernible in che research disciplines and the formation of scientific 
manpower. More systematic analysis, such as has been suggested 
already must be defined more clearly before it can be implemented, 
otherwise than incidentally, from one case to another. 
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Graph / 

R&D EXPENDITURE IN 1971. ACCORDING TO FORESEEABLE TRENDS, 
EXCLUDING ANY CHANGE IN POLICY 
hn millions olflorins , log scale) 
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Is it possible to assess the impact of the Science Pohc\ CounciTs 
activity on the pattern of the Government R and I) expenditure? An at- 
tempt at a quantitative evaluation of this mfhionce was made by the 
researchers of the Central Planninj? Office. * 

This evaluation is based on a comparison between the figures 
sugj^ested by the Council through its incremantal approach and those 
obtained by an extrapolation of past policy trends. 

The underlying assumption was that if figures suggested by the 
Council were equal to foreseeable trends in the case of unchanged govern- 
ment policy, the latter would be acceptable and at the same time the 
advice of the Council would appear to be superflous. Conversely, if there 
were a clear divergency, government (X)licy would be questionable. 

As is shown in Graph 7, changes proposed for 1971 by the Science 
Policy Council appear as only marginal modifications. The differences 
between the unchanged policy magnitudes and the modifications suggested 
by the Council correspond, in the majorit>' of cases, to only a few tenths 
per cent of the total government expenditure on R and D. The correlation 
between the two series is almost perfect. 

H^jwcver, this type of comparison must be interpreted with the ut- 
most care. The Science Policy Council is still at the beginning of its 
existence and could not possibly formulate recommendations entailing 
profound structural changes. Furthermore, the available resources and 
the existing institutional set-up constitute serious constraints limiting the 
scope of the CounciTs influence. Notwithstanding, taken separately, the 
Councils recommendations sometimes imply important changes, parti- 
cularly in the case of the hitherto somewhat neglected field of govern- 
ment R and D. 



J. Paunler and R. Ruiier, Organisatie en punning van tpeur^en ontwtkkellngtvgfk 
In Nederland, 9.4.1970. 
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II 



SCIENCE POLICY WITHIN 'INTEGRAL** PLANNING 



I. KUNCTIONAL PLANNING APPROACHES 

The particularly lively concern with planning and future research 
can be illustrated b> the work of specific planning institutions such as 
the Central Planning Bureau in the field of economy, the National 
Physical Planning Agency in the area of regional and urban planning 
as well as by the long-teim investigations carried out by the Ministry 
of Transport, Water Control and Public Works. 

a) Central P la nni n g B u r ea u 

The major obiectives of the Netherlands economic policy as 
formulated by the Social -Economic Council and endorsed by subsequent 
governments are: 

- internal equilibrium, i.e. a high and stable level of employment; 

- external equilibrium, so that the balance of payments - taking 
into account foreign aid - shows neither substantial surpluses 
nor deficits; 

- a stable level of prices; 

- an acceptable distribution of income, particularly with regard 
to lalxjur and non- labour income; 

- a stable and satisfactory rate of growth. 

Since growth and the distribution of income appear among the 
policy objectives, medium-term planning seems to be a logical counter- 
part to annual planning. Nevertheless, although implicity borne by a 
medium-term view, short-term planning prevailed until the early six- 
ties, the main reason being the reluctance of consecutive governments 
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to interfere with pnvati^ bus moss deeisioiis. In eonsc<[uenco the existing 
economie planning mechanism has l)oen moulded b\ the needs of short- 
term planning*. 

I'hc Cjo\enuuent is rei>ponsil>le lor formulating ;ind earrsmj; out 
short-term economie i)olieN, Fhe Central Planning; Bureau has an im- 
portant ad\ isor\ ;md eo~oixl mating t;isk in the preparation of this poliey. 

The Central Planning Bureau was provisionally founded in September 
19 45 iind legalised b\ the Act of April 21, 194 7. This Act states that the 
Central Planning Bureau*s task is "to carry out all activities relating to 
the preparation of a central economic plan which at regular times shall 
be laid down b\ the Government". That is to say that the Bureau is re- 
sponsible only for the forecasts of economic development and the effecta 
of |X)lic\ measures whereas tne Governement bears the responsibility 
for the concrete |X)licies and directives issued by the Plan. 

The economic plans are to be accepted by a sub-committee of the 
Cabinet » the Council of Economie .Affairs, Standing members are all 
ministers whose tasks have some direct bearing upon the economy. 
The remaining ministers have the right to attend meetings. 

The second committee relevant to economic planning is the Central 
Economic Commission, an advisory body of the Cabinet. It consists ex- 
clusivcl.N of a number of top-level civil servants from the various min- 
istries, one of the directors of the Central Bank and the Director of the 
Central Planning Bureau. This commission is consulted by the Govern- 
ment on major economic problems, especially those for which more 
than one minister bears responsibility. 

By virtue of the 1947 Act the Central PKinning Commission has been 
installed as an advisory body to the Cabinet and the Managing Board of 
the Central Planning Bureau. It is composed of representatives of the 
ministries, trade federations and trade unions and independent experts. 
This commission has 30 members. In practice, its main task is to 
review the drafts of the publications of the Central Planning Bureau. 

In the whole planning mechanism an important role is played by 
the Central Bank, particularly in the monetary field, both where policy- 
making and the enforcement of policy decisions are concerned. 

Of considerable interest for short-term planning and in the future 
very probably for medium-term planning, is the Social Economic Coun- 
cil. Established in accordance with the 1950 Act on Industrial Organi- 
sation, it is a tripartite body consisting of 45 members. One-third of 
these members are appointed by trade federations, one-third by trade 
unions, the remaining third by the Government. These "Crown members** 
are expected to take care of the interest of the economy as a whole. 
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'Hie rejwrtin:; iUhLitutionri mentioned above base their advice and 
recommendations paitlv on the preparaton stiuUcs and analysis of the 
Central Planning; I5ui-eau. This does not necessarily imply identical 
conclusions and recommendations. 

On the statistical level the Central Planning Bureau's contacts with 
the Central Bureau of Statistics are very intensive. The division of 
labour between the two organisations is simple, whereas the Central 
Bureau of Statistics assumes full responsibilitv for past data the Central 
Plannmg Bureau's responsibility concerns those for the future, except 
in the case of demographic forecasts, a domain belonging by tradition to 
the statistician. 

Short-term forecasting constitutes a continuous process which can 
be summarised as follows: 

Each annual plan is preceded b\ at least two others: an unpublished 
one in the spring aiul a published one m September - both of the preceding 
year. The more elaborate plan is published in January or February of 
the year for which the plan is made. 

The spring report is a very preliminary one. It contains a diagnosis 
on the then prevailing conditions and a numerically elaborated but still 
sketchy outline of the situation expected for the following year. This 
outline is only used within the Government and serves as a background 
for policy-making in the next few months when the budget proposals 
are being prepared before submission to Parliament in September. 
Simultaneously, with the latter the preliminary version of the final plan 
is published. It takes into account the effects of the proposal policy 
measures that are submitted to Parliament. 

The plan published m January-February of the next year takes 
into account the effect of the decisions reached in Parliament. In com- 
bination with the most probable development of the other exogeneous 
variables this leads to the forecast paper that usually coincides with 
the central alternative of the plan. Apart from these, alternatives are 
presented in many cases e*g. with respect to policy measures still 
under consideration. 

EXuring the fifties emphasis was on short-term economic planning 
but gradually the interest in growth and growth-promoting policies in- 
creased. In 1963 it was decided to institutionalise the activities with 
respect to medium term planmng. The Central Planning Bureau has 
been given this task. As in the case of the annual forecasts it bears 
responsibility for the forecasts whereas political decisions are to be 
taken by the Cabinet. 
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The first medium-term plan spans the period 19G5-1970. A revol- 
ving procedure will \>v a[)plied for the subsequent plans. In order to 
assist the Bureau in its study of trends in the various sectors, a num- 
ber of advisory workinj; roups have been constituted. The members 
are selected ivom experts in private firms imd trade unions. A senior 
official of the Bureau in charge of co-ordinating medium -term planning 
and another one specialised in the relevant field serve as chairman 
and secretary respectively. As yet, six working groups have been in- 
stalled. It is expected that similar groups will be constituted for all 
major economic sectors. 

The interdepartmental Central Economic Commission which in the 
past acted as an advisor>' body to the Cabinet mainly on short -term 
problems will now be requestet^ to advise likewise in the medium-term 
field. More specifically it will give advice on the operational aspects 
of co-ordination of medium-term plans for the various governmental 
sectors. 

Though medium-term planning is still in its infancy, it is likely 
that in the near future the Social Economic Council will advise on the 
alternative suggestions made by the Central Planning Bureau whereupon 
the Government will present a medium-term budget to Parliament. 

The present Netherlands concept of planning leaves no room for 
Parliament either to approve, rejector amend a plan as published by the 
Central Planning Bureau. As far as short-term planning is concerned 
parliamentary discussions are focused on the Government's budget. 
The central economic plan is commented upon and discussed by the 
standing Economic Commission of the House of Representatives with 
the Minister of Economic Affairs and the Director of the Bureau. The- 
oretically, the discussions may result in a request to the Bureau to 
prepare another set of policy alternatives. 

The same procedure will be followed for medium-term planning. 
However, it is possible that in future Parliament will claim a more 
prominent role in the formulation of policy alternatives. 

b) Organisation of physical planning 

The purpose of physical planning is to promote physical develop- 
ment in such a way as to serve the well-being of the community and its 
individual members in the best possible manner. Physical planning does 
not try to achieve this by laying down rigid rules and by determining 
future developments in every detail. 

It attempts to present a rough outline of a likely development. An 
example is the structural scheme for the year 2000 appended to the 
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second report on (>h\siuul planning in the Netherlands. The object of 
this scheme was not merely to present the Government's views on the 
ph> steal development of the country but also to initiate a broad discus- 
sion on this subject. 

The overall picture presented in this report is moreover intended 
to be further elaborated by the provinces and municipalities. The out- 
line of the physical pattern presented m the structural scheme is not 
intended as binding. 

The physical plannmg institutions are articulated at three levels: 
national, provincial and n*. *nicipal. 

Physical plannimi at national level is to a large extent a matter of 
co-ordinating the various plans of the different ministries. In the first 
instance this co-ordination is m the hands of the Minister of Housing 
and Physical Planning. The respective mmisters are responsible for 
implementation of the plans. The Minister of Housing and Physical 
Planning himself has only a limited executive task in the sphere of 
physical planning. He can grant subsidies for implementing urban re- 
construction and redevelopment plans. He can also grant subsidies for 
projects intended to safeguard the open country between the cities, the 
so-called buffer zones. 

Co-ordination at government level takes place m the National Physi- 
cal Planning Committee on which all interested mmistries are repre- 
sented by leading officials while the Committee also includes two experts 
other than civil servants. 

The National Physical Planning Committee deals with matters which 
may have important consequences in the sphere of physical planning. As 
a rule such matters are placed before the Committee by the Minister of 
Housing and Physical Planning and must be judged on their merits from 
the point of view of physical planning. Considering the large number 
of ministries represented on the National Physical Planning Committee 
it amounts to a continuous weighting of interests. This leads to a com- 
promise which is not always necessarily the most desirable solution. 

When the National Physical Planning Committee has submitted its 
recommendations to the Minister of Housing and Physical Planning the 
latter can, in reaching a decision, either adopt or reject them. In im* 
portant cases he will place the recommendations of the Committee before 
the Cabinet Committee on Physical Planning. 

The official lx)dy which assists the Minister of Housing and Physical 
Planning in formulating the national physical planning policy Is the 
National Physical Planning Agency. This agency creates ideas and carries 
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out investi*;ations on behall ol the future phvsieal development on the 
countn . It acts as the secretariat for the National Physical Planning 
Committee aiici prepares the Committec^s recommendations. All these 
matters are dealt with in consultation with the ministries involved and 
if nccessars with the provinces :uul the municipalities as well. 

At national level there is also the Advisory Physical Planning Coun- 
cil which was set up a few years a^o. The Council, which has about 40 
members, consists of representatives of all kinds of social organisations 
(workers, employers, recreation organisations, house -building corpora- 
tions, transport organisation, etc.). Further, the Council members 
include a number of experts on specific aspects of physical planning 
as well as some provincial and municipal administrators. The Council 
can submit recommendations to the Minister of Housing and Physical 
Planning, either at the request of the Minister or on its own initiative, 
on matters of generil interest to the physical planning of the country. 

At provincial level thi^' are, more or less analogous to the National 
Physical Planning Committee, the Provincial Planning Committees which 
* as regards their composition - may differ somewhat from one province 
to another. The Provincial Physical Planning Committee submits re- 
commendations in respect of physical planning matters to the Provincial 
Executive Council; the recommendations are officially prepared by the 
Provincial Physical Planning Agency. 

At municipal level the Municipal Council is the administrative body 
which determines physical planning policy. For preparation of the plans 
the large municipalities have a town-planning department of their own, 
while the small municipalities usually avail themselves of the service 
of a private town*planning bureau for this purpose. 

The municipal authorities play an important part in physical plan- 
ning, since they draw up the allocation plans, i.e. the plans in which 
the future purpose of the municipal territory is laid down. This alloca- 
tion plan is the only physical plan directly binding upon the citizen in the 
legal sense. For this reason ihe procedure that must be followed before 
the municipal plans acquire legal force is much more stringent that pro- 
cedures for laying down structural and regional plans. 

Structural plans are non-binding. They comprise a rough physical 
planning programme for a single municipality but often, as an inter - 
municipal structural plan, for a number of collaborating municipalities 
as well. 

The provincial councils indicate the physical planning for their 
territory in one or more regional plans, not directly binding upon the 
citizen. It is a requirement however, that the municipal allocation plans 
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must be in agreement with the roa*»h outline ol the regional phui. As the 
municipal allocations plans require the appmval of the Provmciai Execu- 
tive Council the pn>\ incial authorities can, if necessary, withhold 
approval of a deviating; allocation plan. 

e) Ministr>' of Transport, Water Control and Public Works 

In the field of transport, water control and public works, a working 
group instituted by the Ministry of Transport, Water Control and Public 
Works carried out an investij^ation of future prospects under the title 
''Towards the year 2000". 

This study is considered as a preliminary' approach to problems 
and matters that cannot be dealt with at short notice. It is not meant 
therefore as a reflection of a detailed cabinet policy and still less as a 
definite plan. In composing it, efforts have been made not to impinge on 
the domains of other ministries. 

According to this series of projections, the need for transport is 
expected to increase considerably. This is the result of the population 
growth, the increase in national income and income per head of the 
population. An e.\cessive dissemination of the population and a resulting 
splitting-up of rural areas into small fragments will have to be prevented. 
The development of telecommunications will replace movements increas- 
ingly. Nevertheless it will probably only have a slight effect on the growth 
of the number of real movements. 

As to the traffic and transport problems within the cities, in many 
cases it will not be possible to adapt the physical structure of city cen- 
tres to an unrestricted use of private car.s. There is a development 
towards a selective use of cars in city centres. This is subject to the 
condition that a fully adequate alternative must first be created : a 
reliable, comfortable public transport system with sufficient frequency. 

International traffic and transport policies will be characterised by 
the year 2000 by close co-operation within a larger European Community. 
It is to be expected that inland shipping will have to bear part of the costs 
of the waterways. For ocean shipping, an active government policy is 
considered a future necessity, to safeguard a maximum liberalisation 
in international shipping. As regards aviation, the Netherlands policy 
will have to aim at averting the restrictive tendencies abroad. The 
possibilities offered by co-operation between airlines will have44^^be 
utilised as fully as possible. 

In the area of water control and land reclamation Investigations 
and studies on a much larger scale that at present have to be initiated 



276 



Ill order to *»ain an insight mto the luUuru and scope of air pollution 
and its mc tec ix) logical conseciuenccs. 

The stron^h increasing capacitv of ix)wer stations will require, 
in internalional consultation, an efftctenl division of the total cooling 
capacitv of the countries involved. The lar^e-scale production of de- 
salted water at a reasonable cost price still calls for extensive research. 

The reclaimed land will considerably reduce land shortage in the 
Netherlands. The Isselmeer polders arc of g^eat importance in this 
connection because thev are located near the Rands tad'\ Through the 
lack of any historical town centres in the southern Isselmeer polders, 
future-orienled urbanisation plans will have to be developed here rather 
than anywhere else. If necessary it may be possible to reclaim land from 
the North Sea in the distant future. 

The future development of seaports will have to be based on com- 
prehensive studies quantifying and weighing against each other the social 
and economic advantages and disadvantages of alternative seaport devel- 
opments and their consccjuences with regard to physical structure plan- 
ning. In cases where the establishment of industry in the Watervveg area 
IS not absolutely necessary, constant efforts will be made towards cre- 
ating attractive facilities for establishment elsewhere in the country. 

There is ever>' sign that the construction of national highways and 
the provisions to be made in the towns in the years to come will absorb 
the major part of government funds intended for improvement of the 
infra-structure. However, the capacity of a present and future roads 
cannot be increased indefinitely. In a further-off future electronic 
guidance of motor vehicles may provide a solution, because it permits 
a considerable reduction of the distances between vehicles without jeop- 
ardising safety on the roads. 

The airports Schiphol, Rotterdam, Eelde and Zuid-Limburg sup- 
plemented by Eindhoven and Tvvnethe, will be able to handle air traffic 
for the next years. Schiphol will retain its central function. A stronger 
interelation will develop increasingly between the airports. 

A radically new piece of infrastructure making itself known at the 
moment and expected to develop strongly in the coming decades is formed 
by pipe-line and cable corridors. 

In general terms, this study insists on operational aspects. However 
the necessity for scientific assistance is stressed in every special field. 
To cope with underlying R and D problems a broader multi-disciplinary 
and multi-deparlmental approach is advocated. 
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2. 'MNTKGUAL" PLANNING OK S0C1KTY»S FUTURES 



Given i;ro\\ing government demand for research m the area of social 
sciences the Social Science Council has been giving priority, since the 
beginninj( of the sixties, to the study of possible contributions by social 
sciences to pending and future problems of the Netherlands society. 

To undertake as comprehensive an analysis as possible the Council 
established a special working party (Contactcommissie Overheid/Social 
Wetenschappelijke Raad) composed of scientists on the one hand and 
senior government officials on the other. 

The working group delivered a report in 1965 that met with consid- 
erable attention. In its comment on the conclusions of this report the 
Social Science Council stressed the necessity for stimulating and organ- 
ising all types of social science research. According to its thesis, the 
government authorities have the task of ensuring sufficent financial 
support for this research and co-ordinating applied research on behalf 
of policy-making bodies by establishing a State Institute for Social 
Science Research. 

Both the report of the working party and the comments of the Social 
Science Council stimulated lively discussion on government policy, plan- 
ning and scientific research. This led to the creation by the Minister of 
Education and Sciences in April 1968, of a Committee for the Prepara- 
tion of Research on the Future Structure of Society entrusted with the 
task of bringing forward proposals on the institutional organisation of 
research to provide a basis for an integrated governmental long-term 
policy. The Committee was asked to take into account the activities 
of existing institutions working in the field of planning and to endeavour 
to draft an organisational pattern without creating special new bodies. 

This Committee, composed of representatives of the existing plan- 
ning bodies, of several ministerial departments and independent scien- 
tists* published its report in 1970. 

It concluded that the activities of existing institutions for sectoral 
and functional planning are insufficiently co-ordinated and integrated, 
because of a lack of an overall understanding of the long-term develop- 
ment of society as a whole. 

Aware of this lack the Committee recommended the establishinent 
of a Planning Council (Raad voor de Planning) to be charged with inves- 
tigating long-term social developments. This Council should advise a 
special ministerial Planning Committee on alternative long-term possi- 
bilities. A new body, the Office of Social Planning, to be created, should 
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assist the Planning; Council to carry out the necessary scientific 
research. This does not niean» accordinj; to the Committee's recom- 
mendations, that the existing; institutions engaged in research and 
planning should discontinue their activities. 

The Commission's proposals can be summarised as follows: 

h It will be necessary to establish a Planning Council whose 
task will be to make knoun the long-term trends in society as a whole 
- and in some of its sectors - as part of the scientific preparation of 
the authorities' general long-term policy. On this basis, the Council 
will give the authorities its opinion on the different long-term options 
for policy. The Council will be able, by supervising all the trends and 
their inter-relationship to counterbalance the unilateral and specialised 
viewpoints of existing consultative bodies. The Council will need to call 
on the knowledge of third parties, the results of scientific research 
carried out elsewhere, and institutions active in the field of planning 
by sectors and by functions. The Council will have to detect short- 
comings in the knowledge, the scientific research and both forms of 
planning, and propose improvements. Furthermore, to ensure the 
scientific preparation of long-term policy, the Council will have to see 
that there are sufficient lateral contacts between the various planning 
institutions and that accurate demarcation of tasks and proper co-ordi- 
nation are effected. The results of the Council's work will be published. 

2. The Council will ultimately have 6 or 7 members appointed by 
the Government. The primary activity of these members will be their 
work on the Council. The hard task before the Council and the high 
standards expected of its members will entail a period of adaptation. 
During this time some members may be able to spare only part of their 
time for their work on the Council. The first phase should also make it 
possible to adjust, if necessary, the structure of the Council according 
to experience acquired. The directors of the Central Planning Bureau, 
the National Service for Physical Planning and the Central Bureau of 
Statistics together with the director of the Office of Social Planning, 
mentioned hereinafter, will be appointed extraordinary members ex 
oflficio. The appointment of the Chairman of the Science Policy Council 
as an extraordinary member should be considered. 

3. The Council will have a staff of 15 to 20 who will prepare its 
activities. They will be appointed progressively. 

4. The ministries and public bodies will provide the Council with 
all the information it needs to discharges its duties prop«>rly. 

5. The establishment of a Planning Committee (at ministerial 
level) is necessary in order to make the Councils activities as effective 
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as posi;ibk\ Givcmi the responsibilities of the Committee, all ministries 
ought to attend its meetings. 

G. It may be desirable to ap|X)int a government representative 
(c. ^,a SecreUirv of State) whose tasl^ uill be to promote the analysis 
of government policy and its implementation in the light of knowledge 
acquired by the Government eonecrning social trends, 

7, As the Council will be taking part in formulating the broad 
lines of long-term policy both for the Government as a whole and for 
the different ministries, it should be attached to the Ministry of 
General Affairs, 

8, It would be desirable to set up an interministerial advisory 
body for long-term planning. This body could be one of the channels 
through which information from the ministries would pass to the Plan- 
ning Committee and, conversely, through which the Council could pass 
its views on to the ministries. Another task of the interministerial 
advisors lx)dy would be to prepare the meetings of the Planning Council 
and see that the relevant activities of the ministries are co-ordinated. 

9, In view of the function of the Planning Council, great attention 
will have to be paid to questions of publicity, as well as to contacts with 
society and its participation. The views of the Council can be adequately 
propagated by the publication of reports and use of modern communica- 
tion media. Society may voice its criticisms of these ideas through the 
same media. This free exchange of views between the Council and society 
is currently the most suitable method of meeting the requirements of 
publicit}', communication and consultation. Support may be expected from 
private institutes of futurology, which will also have a counter -balancing 
effect. It is difficult to judge whether the consultation process can be 
given a more institutionalised form. There is a lack of socially-based 
organisations in the field which the Planning Council will be covering, 

so that it will be difficult to arrive at an equivalent of what the Economic 
and Social Council is in its particular field. Practice will show whether 
it is necessary to set up in a sufficiently institutionalised form an 
advisory group of interested parties to counterbalance the Council, This 
means that the problem will have to be reconsidered when the Council 
has been in operation for some time. 

10, The Planning Council cannot function efficiently without ade- 
quate scientific preparation of policy in the different fields. This is 
lacking in the field of social and cultural welfare, which has become 
one of the chief concerns of the authorities. An Office of Social Plan- 
ning will have to be assigned this responsibility as soon as possible. 

11, The membership and organisation of the office of Social Plan- 
ning can be similar to that of the Service for Physical Planning and the 
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Central Planning liureau, 'I he madetiuacies of socio-scientific research 
- and particularl) macro -research - and the shortage of experts in this 
field make it essential to establish the Office of Social Planning; b> stages. 

12. The Office of Social Planning will not make existing scientific 
institutes redundant nor the ministerial de()artments of research and 
planning. ITie Office should, like other planning offices, provide a 
framework within which the institutes can conduct better-oriented 
scientific research and the ministerial services carry out more effi- 
ciently and judiciously the practical preparation of each ministr>''s 
policy. It will be necessary to consider, however, the extent to which 
the institutes, ministerial departments, councils and consultative bodies 
will be able m future to improve the conduct of their activities within 
the Office of Social Planning or in association with it. 

13. With the aid of empirical data and using its knowledge of inter- 
relationships, the Office of Social Planning will have to clarify, from 
both the quantitative and qualitative standpoints, the soeio-eultural aspect 
of autonomous trends and of the various welfare policies. On that basis 

it will advise the Government and the different ministries on practical 
assignments and policy measures, and submit alternative options. This 
will involve scientific investigation and recommendations to official 
bodies on questions relating to: 

- the status of different social groups such as workers, women, 
young people, elderly persons, handicapped persons, the middle 
classes, farmers, etc. 

- trends in standards and values: as for instance authority in the 
family, relations between business firms and the State, relations 
between the generations, changes within the family and changes 

in patterns of authority, re-evaluation of such phenomena as work 
and recreation, sexual expression, dissent, frustration, division 
of power, etc. 

- the functioning and impact of major social institutions such as 
marriage, education, sport, hygiene, social welfare, social 
measures and their administrative background. 

14. The Office of Social Planning will not deal with questions 
relating to the policy in the different sectors of social welfare. Medical 
research and teaching, in particular, will be outside the competence of 
the office^ The Office of Social Planning will however supply the overall 
soeio-eultural framework for medical, educational and other measures 
and activities considered from both the quantitative and qualitative 
standpoints. Medicine and education seen as social phenomena come 
within its field of responsibility, but neither of these disciplines as a 
whole. 
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15. The Office of Social Planning; can only partly fill the present 
gaps in socio-cconornic research. Furthermore, it will have, like the 
other more specialised planning offices , to refer to scientific research 
done elsewhere. For this reason, one of the first tasks of the Office of 
Social Planning will be to orj;anise socio-scientific research, in co- 
operation with the Social Council of the Netherlands Royal Academy of 
Sciences and the Planning Council and, of course, with the participation 
of the bodies which co-ordinate and implement such research. 

IG. The Office of Social Planning could exchange views with society 
through reports and annual statements of progress, the press and modem 
communications media; this would meet the requirements of publicity, 
communication and consultation. It is difficult to tell at this stage whe- 
ther it will be possible to give the consultation process a more institu- 
tionalised form. There are too few organisations with a sufficiently 
social basis to act as the equivalent of the Economic and Social Council 
in the field to be covered by the Office of Social Planning. It is too early 
to say whether it would be advisable to set up a consultative group com- 
posed of interested parties to act as a partner of the Office of Social 
Planning. 

17. It will be necessary to set up a Social Planning Committee 
(with a similar function to that of the Physical Planning Committee and 
the Central Planning Committee) to promote the co-ordinating function of 
the Office of Social Planning and give a more institutionalised form to 
contacts with representatives of the Government and scientific circles. 
Furthermore, regular consultations with the ministers most concerned 
will be necessary to ensure co-ordination of policy in regard to social 
and cultural welfare. 

18, The Office of Social Planning has, like the other planning 
offices, a major task to fulfil in the scientific preparation of the policies 
of, theoretically, all ministries. Consequently it has to be attached to the 
Ministry for General Affairs. This is especially necessary since care 
must be taken from the outset to see that no one ministry exercises a 
decisive influence over the activities of the Office of Social Planning. 

In the beginning of 1971 a committee established in December by 
the Prime Minister to advise on interdepartmental division of tasks and 
co-ordination in view of the new cabinet formation, published a report 
in which it expresses its views with respect to integral planning of 
society's future, based upon the consideration of the Social Science 
Council and the Committee for the Preparation of Research on the 
future Structure of Society. The Committee proposes the creation of 
a Scientific Council for Government Policy with a threefold task: 

a) the drafting of a vision of the future of society on behalf of the 

policy in the long term; 
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b) to indicate the problem areas for which it is necessary - 
because of future needs - to establish priorities; 

c) to co-ordinate the scientific bureaus of the Government, in 
order to indicate duplications and fill gaps. 

Because the activities of the Scientific Council, to be composed of 
scientists from different disciplines, should relate directly to the policy- 
setting of the Council of Ministers, the Committee advised that the Prime 
Minister should bear the responsibility for the Scientific Council and that 
it should be attached to the Ministry of General Affairs. 

The activities of the Council should be based on data from the main 
study and policy agencies, either already in existence or to be created 
for certain sectors of government policy. In the opinion of the Committee 
it is desirable that the Director of the Central Planning Bureau and the 
Director of the Physical Planning Bureau should be appointed advisors 
to the Council. At the same time a clear contact should be established 
with the Science Policy Council. 

In line with the recommendations of the Committee's Interdepart- 
mental Division of Tasks and Co-ordination the new govemment has 
decided to set up a Scientific Council for Govemment Policy under the 
Prime Minister, to be composed of five to seven persons of high quali- 
fications, appointed for five years. The Council will be charged with 
the task of providing the data from which, for the future, the outlines 
of govemment policy could be set with a greater degree of certainty. 
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STATISTICAL ANNEX 
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INTRODUCTION 



The following tables contain the main results of a survey on H and 
D in the Netherlands in 1969, carried out by the Netherlands Central 
Bureau of Statistics. The figures can be compared with most of those 
in similar tables of this report, but may be different in details. 

The results for the higher edut ation sector are based on an inves- 
tigation into the allocation of time of the university staffs. They are 
therefore approxiamtions and are not as detailed as those of the other 
sectors. For the business enterprise sector data exclude enterprises 
with less than 50 employees. No data are available in this sector on R 
and D in the social sciences and humanities. 
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Table A-2a. INTRAMURAL EXPENDITURE 
BY SECTOR AND TYPE OF ACTIVITY 



Percentages 



BASIC f APPLIED 
RESEARCH 



DEVELOPMENT 



BUSINESS ENTERPRISES 
of which: 

Metal industries . . . . 
Chemical industries , 
Food, drink, tobacco 



29 



20 
43 

36 



80 

57 
64 



Other manufacturing and 














29 




71 






32 




68 


RESEARCH INSTITUTES 


73 




27 




UNIVERSITIES 


85 




15 




TOTAL 


47 




53 





Commenti: 

U Total R and D expenditure ti almoit equally divided between batic -f applied 
reseaich and development. 

2. In the buiiness enterprise sector the ratio research: development is roughly the 
opposite of that in the other sectors. 

3. Again there is a remarkable difference between the meul industries and the 
chemical mduitnes: in the meul industries development strongly prevails : the 
chemical industries spend more on basic applied research. 

SOURCE: Netherlands Central Bureau of Su titties. 
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Table A-5, SOCIAL SCIENCES AND HUMAKITIES 
p. ^oiuiA involved In R and D in 1969 by sector and level of occupation 



"T- 



M.lENnsTS 



OTHER PERSONNEL 



Business 
enterprises 

Research 
institutes . . 

Universities . . 



TOTAL 



592 ' 354 



769 ) 1.087 t 437 
1.020 



1,789 



1.305 
430 



1,679 



1.735 



791 



2.074 
1.450 



3.524 



k * patrUmc. 

c V (liU'tlnic cqulvalcntt* 



Table A-6. INTRAMURAL EXPENDITURE FOR R AND D IN 1969 
BY SECTOR AND TYPE OF COST 

Millions of guilders 





LABOUR 

COST 


OTHER 
CURRENT 
COST 


CAPITAL 
EXPENDITURE 


TOTAL 




48.4 

52.0 


12.2 
8.0 


1.0 
18.0 


61.6 
78.0 




100.4 


20.2 


19.0 


139.6 



ro> lb. budnca winrpclH ncio no dau it* •vilUbl*. 
SOURCE' N.ihvUndi Ctntttl luiwu or Suiialci. 
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EXAMINERS' REPORT AND DISCUSSIONS 



Part One 
EXAMINERS' REPORT 



THE EXAMINING TEAM 



Dr. Ivan L. Bennett, 
Director of the Medical Center and Dean of the School of Medicine . 
New York University 
(USA) 



Professor Dr. Bror Rexed, 
Director General of the "Socialstyrelsen " 
(Sweden) 

Dr. Hugo Thiemann, 
Director General of the Battelle Institute of Geneva 
(Switzerland) 
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INTRODUCTION 



I. GENERAL 



Most of the industrialised countries are spending a considerable 
amount of their GNP on R and D. This is believed to be one of the key 
elements responsible for their advanced position and economic strength. 
The Netherlands show an exceptionally high expenditure on R and D 
compared to other OECD countries and, in fact, the national figure of 
2.2% almost equals France and the United Kingdom and is lower the 
United States (3. 0%). This position is remarkable since no really '*big 
science** projects are supported as is the case in countries with large 
defence R and D projects. This is demonstrated by the fact that, based 
on the statistics for 1966- 1967, the figure for civilian R and D expen- 
diture for the Netherlands (2. 1%) is higher than that for the United SUtes. 

The basis for R and D work is scientific manpower and the Nether- 
lands has built up a remarkable set of educational institutions which 
supply highly qualified scientific and technical personnel. There are 
many R and D institutions (both public and private) which appear to be 
well equipped although some of these are not used to their full potential. 

There is a^ present a future challenge for the strong R and D com- 
munity to contribute its work both to broad objectives and also to help 
define future obiectives in line with national goals. 

In all industrialised countries, as in the Netherlands, R and D 
policies are in a state of turmoil. Recently a marked change is notice- 
able in the way science and technology is developing. * 

In spite of a tremendous increase in R and D over the last 20 years 
Increasingly difficult problems arise. Society as a whole has lost oonfi- 
dence in the contributions that may come from successful RandD achiavi^- 
ments. The **cry'* to find a mechanism for assessing future technology 
is a typical sign of this changing attitude. R and D activities in their 



* Cf, Scitnce . Growth tnd Society « A N^w Ptfiptctlv , lUport of th« Commlttss 
chAirtd by HAfv«y Brooks, OCCD, Parii» 1971. 
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days could be considered as an open system (disconnected from society), 
toclay and in the future much of it will become a progressively closed 
system ("wired in*' to society). 

Research activities can be classified into the following categories: 

i) Research as an expression of civilisation 

As in the early days of scientific research, there remains today 
a continuous intellectual pressure to understand nature in order to pro- 
gress deeper and deeper into the discovery and understanding of natural 
laws. It is an obvious necessity for such research to continue. This 
kind of scientific activity constitutes a rather open system as it is 
mainly governed by the interests of outstanding scientists. Due to the 
nature of an open system, there does not seem to be any >'ardstick for 
deciding what percentage of GNP is to be used for this purpose, A sim- 
ilar situation exists in the Arts. In view of the definition by Will Durant 
in his Encyclopedia on the History of Civilisation; 

"Civilisation is social order promoting total cultural creation. Four 
elements constitute it - economic provision, political organisation, moral 
traditions, pursuit of knowledge and the Arts. It begins where chaos and 
security end", 

there appears to be a duty to contribute to the advance of civilisation by 
performing research. 

ii) Scientific research for improving higher education 

In order to teach, it is necessary to understand and therefore there 
is a close link between higher education and scientific research. This 
research activity is part of a different system in a sense, since its main 
purpose is not simply to gain knowledge but to provide for the advance- 
ment of scholarship and the training of new scientists or specialists. 
While these two purposes are easy to state, it has been difficult to 
establish definite guidelines for the assessment of performance, partly 
because of the long-range nature of the objectives and also because the 
different criteria needed to evaluate different fields and disciplines In 
a specific fashion are rudimentary at best and improvements tend to 
be resisted by the academic community in almost every country. 

ill) Scientific research for achieving objectives 

This activity represents a very closed system. The feedback loop 
here is evident - starting with a given objective, R and D results are 
achieved. Scientific knowledge already available and the additional 
knowledge gained also help to define new and Improved objectives. There 
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Figure 1 

ILLUSTRATION OF R & 0 INTERACTION WITHIN THE NATION 



THE NATION 





INDUSTRY 







RESEARCH 




FDR INDUSTRY 



I 

GOVERNMENTAL 
RESEARCH 
FOR PUBLIC NEEDS 



UNIVERSITY 
RESEARCH 
FOR EDUCATION 
ISCICNTIFIC MANPOWfRI 



INDIVIDUALS 
AT FRONTIERS OF 
SCIENTIFIC RESEARCH 
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h;tM U) Ik« it Mounv ol lundiii;; tor thin activltv aiul tlK^rcforc :ut immediate 
bci)e(iciai'v of il. In tlilH wav performance meanurcti are rather easily 
a()|)lle(l. I'he otijivllve can Ik' of m tiuluHtrlal nature for mitionuliaed 
or private eompanieHi or it can he of national Heope i\h defined by socie- 
ty, re()re8unted thniu^li ttu* lioviMinncnt;il iKxiieh, I'iiis laiter sector 
of ii ami I) is bei'ontin^ more and more imi»ortant. No factor does more 
to pmmote tlu* effieiencv of It and i) tlum (precise definition of ol)jectivctt. 

This inveHtij;ation is ^.Mided ti\ u centrni conceiH - W and I) activ* 
lUeH arc connected witli t)eneflciarieH (d !( and i) and flinders of R and I) 
In a complex system of feedl)acU loops. In Kl^^ure I, such a system is 
illustrated verv schenuitically. The central part, ualletl "nation", makes 
funds available to the U tmd I) activity and also defines specific tasks. 
The "nation" is umlerstotHl to 1h* society as a wlude with Its different 
legislative and executive Ixxlies. The four main recipients of those funds: 

- industry, with Its own t*esearch ostabllshmentst 

- the Government tvseat*ch establishments; 

- the linlvet*sltv reseaiHsh Institutions: 

- the Individual high-level scientists; 

deliver an out[)Ut flowing back to the nation thmugh different feedback 
loops. 11ie lllustt*ation points out that these feedlmck loops are more 
or less direct de()etullng on the nature of the four rcH^lplonts. U\ fact, 
R niui 1) within industry tvprestmts a very tight link with the industry, 
the fcedl)ack In connection with (iovemnumt research Institutions Is 
achleveil by the response to the tasks allocated, Tlnally, the feedback 
for research carried out by the individual scientists Is rather weak and 
occurs after considerable delay b«ieaust^ th^ nation in not directly inter- 
ested in research results but rather In Improvemoit of the level of 
scientists, mulnly thrmigh Iti universities. 



lU U AND I) MONKV VWW 

In oriler to clarify the Importiinee of U Am! 0 eHpenditurtf in the 
Nether lamb, a summary of the major Itemn ii presented. The figures 
givnn are estimates for the yetir 1071 timl do not tnke into consideration 
minor contritjuilons* The diagram (l^lgure i) repreienti the money flow 
as understood bv the KMamlnem, 

The "big five'* llluetratee the entlmiited n nnd I) money epent by the 
five biggei^t indui»trlat eomponlee in the Netherl^ndi, namely Shell, Uni- 
lever, l^hilipi, AKiSO, Duteh fltnte ^fines, 

in the^foltowlng chapters (he perfomnnee of induntriAl R and D, with 
the targeit money flow, Ii eonsldered firit, then umvernity reeenroh and, 
finally, researeh for pubtie neecU. 
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INDUSTRIAL R AND D 



1. THE KEY POINTS OF THE PRESENT SITUATION 



- The Netherlands already benefits from a well established and 
renowned industrial R and D activity based on "the big five", on 
a number of medium sized companies and on specific research 
organisations. 

- It is generally believed that R and D efforts are one of the key 
elements to industrial success. 

- Industry receives funds for R and D programmes, to supplement 
its effort in specific industrial projects, directly from the Min- 
istry of Transport, Public Works and Water Control. In this way 
it may become more competitive in international markets. 

- There are well equipped R and D institutes which are not used 
to their full potential. 

- The R and D departments in industry, as well as R and D organ- 
isations in general, appear to be satisfied with the quality of the 
university graduates they employ from Netherlands universities. 



2. INDUSTRIAL R AND D 



I) Its contribution to the nation 

Many large outstanding companies have emerged in the Netherlands. 
These are considered as transnational corporations whose success is 

based on their entrepreneurial drive and solid R and D activity. Outside 
of Che big five (Shell, Unilever, Philips, AKZO, Dutch State Mines) 
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there are also exist numerous other industries with a considerable R 
and D activity which account for approximately 50^;! of the total R and 
D expenditure from private sources. The prosperity of the country 
depends to a large extent on the health of its industry . As the Govern- 
ment is continually preoccupied with economic performance and pro- 
gress, it is increasingly supporting industrial R and D, both directly 
and indirectly. The support is estimated at 190 million Guilders for 
1971. In contrast to some of the large countries such as the USA, UK, 
and France, the R and D funds are not used predominantly for so-called 
big science projects such as space and nuclear research or other lines 
motivated by national defence. The Netherlands research effort is much 
more diversified into many smaller efforts. This accounts for the com- 
plexity of the present situation and may also reflect a very high Interest 
in R and D in the different sectors of industry and Government. As the 
total amount of money already appropriated for R and D is considerable 
in comparison with other countries, it seems unlikely that these funds 
will continue to increase at a high rate and the problem in the future may 
be primarily to allocate the funds more efficiently and effectively. 

ii) The approach to industrial R and D 

The prosperity and survival of industry depends on generating profits 
and on using them for new investments. Us R and D approach is there- 
fore production- or system -oriented. Most of the R and D activity is 
subjected to rather strict control. New products and processes have to 
be produced continuously to assure a competitive position in the medium 
and long term. The long term research necessary to understand pheno- 
mena and to discover new industrial possibilities Is Important and perhaps 
less production- or system-oriented. It is performed in the laboratories 
of "the big five". 

Of the total R and D expenditure. by private industiy, a very small 
amount is conmiissioned extramurally, to TNO for example. 

A small amount of Industrial R and D is related to so-called big 
science such as space, nuclear energy and, to a certain extent, to 
computers. Such efforts are not directly linked to an industrial product 
and serve to: 

- introduce and maintain companies on a competitive intemattonal 
scale; 

- keep alive a group of outstanding scientists; 

- improve the ability to manage complex R and D projects. 

To achieve the special character of such projects, financing is 
ensured by means of Govemmant loans to industiy. In the event of 
commercial success, the companies are required to repay the loim. 
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The issuinj; both is the Mimstr\ of Economics but the receiver of such 
reiKiymcnt aiui income is the Minis tr\ of Ti nance, rather tlun a revolving; 
or trust tund vsithm the Economics Mmistrs • This procet!ure seems coun- 
ter-procluctive since U makes it »ni|X)ssible for the pi\)»;rammc to feed 
on its Own success. 

Ill) Ciovemment R and D institutions relevant to industrial R and D 
TNO 

- Its relevance to industr\' 

In 1932, the Netherlands implemented a ver\ interesting idea in 
building up the TNO Or^nisation which forms an axcellent link concen- 
trated on applied research. 

The activ ity of TNO is rather broad and consists of research work 
ol a long term nature as well as product ;ind process development. TNO 
industrial research seeks to assist the Netherhinds industries, in parti- 
cular those which cannot maintaui their own laboratories. Today, this 
pa It of TNO with a budget of 80 million Guilders is still highly subsidised 
bv the Government and the work contracted from all kinds of industries 
amounts to onl\ one tjuarter of the total budget. When considering the 
proportion ot industrial contracts mentioned, it was observed that faci- 
lities w ith a total investment of the order of 200 million Guilders seem 
to be too lar^^e for use b\ only 1,300 people, roughly four times the 
V early costs (40, 000 Guilders times 1 ,300 people or 52 million Guilders). 
With only a few exceptions, international exjxirience in laboratory oper- 
ations generally shows a ratio between investment and yearly costs of 
the order of one to one which would indicate that at least four times more 
work could ix) carried out m the facilities available. Indeed, the visit to 
the TNO industrial laboratories gave the impression that, with the out- 
standing facilities available, more R and D work could be undertaken. 

'Ilie i|ucstion remauis open whether this institutions is not too large 
in comparison to the extramural R and D needs of Dutch industry. 

The Examiners observed that TNO's facilities are useful to the 
large companies. They already have laboratories of their own and 
research experience, and can realistically judge how much money and 
time IS necessary to achieve results. Smaller companies have to gear 
their efforts to the short and medium terms and are, therefore, unable 
to embark upon R and 0 work of a long term, scientific character. They 
appreciate TNO's assistance when their staff and experience match the 
particular problem and a solution can be found with very little delay. 
However, it is unlike that such an institution would have **on its shelves" 
expertise that would cover the total industrial spectrum unless it 
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wore even larger iiiurbubbkhscd to an even ^roulcr cxlonl, It nii*f;ht be 
vvoith while to i>liul\ the ()ussibiht> ol cro.ttniL; ;ui information centre 
instead of, or ii\ add tt ion to, extending the present laboratorv faeihties 
with a view to meeting the reqiurenients of sniah and nKKliuni bi/ed in- 
dustries, Such an information centre should liclp to ^uide the industries 
to the competent R and O groups with the know-how necessars for im- 
mediate problem -solving not only in the Netherlands but tn the whole 
world. 

*Vnotlier possibtlitv to consider would be to orient the industrial 
section of I'NO towaixls other nation;il ^oals since the Government today 
is alreads pas m>; the major part of the costs, Concentration on such 
projects may be adv isable as it seems to be the onl\ wa\ of solving; R 
and D problems which mdustrv cannot meet or fnuuice. Such national 
L^oals are alreadv v isible. The vers dense population of the Netherlands 
and its j^rowin^ industrial activ it\ is creating t)ix)blcms m the field of 
optimal use of natural resources and env ironn^eutal deterioration. A 
national laboratory such as TNO could be orj^anisc^l to carrv out specific 
in\'esti^ations. The aehiev ement could then be measured and the perfor- 
m:mcc of the laborator\ cvaluatcxl, B\ this feedl)ack loop the institution 
could develop m projxu'tion as its pro|X)sals ^am merit and its achieve- 
ments win rccoj^nition. The results of s|)ecific in\ estigations of the t>pe 
suggested are likely to stimulate the creation of new products, new pro- 
cesses or new industries. This might create the basis for a new type 
of co-operation between Government and uidustrs. It would become an 
attraction for .V'oung creative scientists interested in these problems 
cU)scl> related to the national interest. They could be transferred later 
to industry when their work [)roves to be relev:int in terms of return on 
investment by industrial st;indards. The Exiiniiuors h;ive seen an example 
within TNO's instrumentation sector which could already be the first step 
towards such an evolution. 

- Its relevance to functional areas of national interest 

The carrv ing out of a goal-oriented programme which meets the 
needs of the community ret|uires a wide variety of skills. Such skills 
exist within the TNO institutions. In order to utilise these capabilities 
to their full extent however, the work must proceed under a co-ordinated 
specific plan. An example could be mentioned such as the establihment 
of a plan incorix)rating ix>llution research, research In soil mechanics, 
chemistry, bio- chemical research on pesticides together with work 
carricKi out withm the Ministry of Agriculture and I^'isheries, Consider- 
ation should be given to re-organising TNO as an executive institution 
for carrying out projects of a non discipline-oriented nature in order to 
achieve functions of national interest. The task of the recently created 
Scientific Council for Government Policy should be to define specific 
objectives for national interest. As this Council is attached to the Prime 
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Minister it represents the national interest above the particular prob- 
lems of the ministries. 

Other ins t itu tionjj 

Hcprc:>entativc ot Mich institutions are tlie NLil, tlic Delft llvclrnulics 
Lalx)rators ami the Neilerlanil Ueactor Cent mm. institutions such as the 
National Aerospace Lalwrntoi^ (N LR) undoubtcdlv perform outstmuUnj^ 
work in aerodynamics, its utilisation in the Netherlands, however, is 
extremely restricted because there is onl\ one company producing air- 
craft. An analysis of this case shows that even if an industrial concern 
is of considerable si^e, its possibilities for using such laborator>^ and 
research assistance are sometimes surprisingly limited. Industry is 
mainU concerned with development work. The national industrial capacity 
to utilise the potential of tlie wind tunnel faciiitv of NLR is far too limited. 
It seems that modern research facilities such as NLR of a size close to 
the minimum critical mass, arc still too large for the industrial ncetl 
of one small countrs , 

Although such an industrv as Fokkcr has a considerable number of 
emplovees, it cannot afford to undeitake long term R and I) projects. 
These projects are of a si/.c that cNCeeds the limits of the industry 
concenuxl ;md the onl\ possible solution seems the interaction and co- 
operation witli com();mics outside the Netherlands, with all the complexi- 
ties involved. The long term future of a facilit\ such as NLR should be 
investigated in view of the increasing financial load in maintaining out- 
standing capabilities bv means of public funds. 

/Vnother outstanding facilit\ is the Delft Hvdraulics Laboratory, It 
appears to undertake excellent work in a vcr\ specialised field svith very 
up-to-date iacilities. However, looking at the Netherlands' outstanding 
expertise in watenvorks over the centuries, the ciuestion might be raised 
whether this H and 0 instrument could not be used more actively to cre- 
ate new industries for the future, rather than reSfX)nd to specific tasks 
in the present reactive wa>. Such a lalx)rator\ could possibly be the 
initiative in creating new industrial op(K>rtunities , i, e, it could combine 
its knowledge of handling water with the knowhow of the Netherlands 
shipbuilding iixiustry to produce innovations for offshore operations 
for petroleum and minerals, floating airports, etc. 

A similar case is the NRC. A nuclear reactor facility, able to work 
in the forefront, needs considerable funding which is likely to increase 
with time. A particularly difficult situation exists as there is no single 
industrial company in the Netherlands of the si/.e necessary to produce 
nuclear reactors; there are only some heavy industries who are inter- 
ested in contributing to reactor systems with certain components. It 
might be investigated whether it is worthwhile developing research 
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facilities fuithor ui order to )usttf\ the hcav v vearh expenditure. The 
motivation tor helping t>onie imlustnch interested in pruduein^ some of 
the eom{X)nents ma\ not be suffieient. Thu E.\aminert» have seen that 
most of the work is now linkeci to mtenuUional proieets, however the 
motivation for t»ueh eo I labo ration is not elear - us it eontribntmg to 
;;cneral knovvlcdi;e or e renting new industrial potential? Ucstatm^ of 
]L;oals mi^ht be advisable in view of tlie estimatal mereased budget for 
maintaining the existin*; or<!;anisation. 

It seems that these three examples of national faeilitics reveal a 
difficult problem. How can a small industrialised eountrv develop mo- 
deni tools in \\ and D for seetorts m vvhieh tiie eritieal mass exceeds the 
needs of the nation? The finiuicial load may beeome prohibitive and, in 
addition, an unhealths working; climate ina> develop if no use is made 
of these facilities. Inteniational collaboration seems inevitable but with 
a plan for bpeeialisation that assures that each count r\ is not developing 
the s:uue tools. Mow can a public financial effort, conceived for a natio- 
nal purpose, l)e justified within such an international setting ? 

iv) The universities' contribution to industrial R and D 



The Examiners observed that, in general, industrial laboratories 
are satisfied with the c|nalit\ of the staff thc\ select from universities. 

It also became evident that it would be desirable to shorten univer- 
sitv stndies in order to transfer >oung people to the industries' research 
la!x)r atones as soon as possible. Industry has only a secondary interest 
in the specific research and scientific knowledge gained at the universi- 
ties. Its main requirement is for general scientific excellence of the 
students leaving the universities. The Examiners suggest consideration 
of this point in the formulation of recommendations for university edu- 
cation. 



3. FURTHER INVESTIGATION OF T!IE 
FOLLOWING SEEMS WORTHWHILE 

- The tjpe of R and D projects which could be based on untapped 
and under-utilised resources within existing research facilities 
(exploratory approach); 

- the type of R and D projects that are essential to attain national 
goals (product- and system-oriented research); 

- ways and means of utilising R and D capabilities based on 
speeifie Netherlands experience (e.g. reclaiming of land) for 
new industrial activities on an international level; 
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wavs ami moans lt)r small ami nunlium companies to benefit from 
existing worldwule U and I) aetivities (e.^. creation of a data 
iKink); 

the future of specialiMKl H and I) institutions when maintenance 
of critical mass leads to a si/.e which exceetls the national ncixi» 
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RESEARCH IN THE UNIVERSITIES 



1. THE KEY POINTS OF THE PRESENT SITUATION 

Although the statistics available should be interpreted with caution, 
they nevertheless lustifv the following statements describing the present 
situation: 

- Government expenditures in universities on R and D in natural 
sciences and engineering rose from 61 million Guilders in 1959 
to 426 million Guilders in 1971, an increase of 7 times; 

- Government expenditures in universities on R and D in social 
sciences (and humanities) rose from 10 million Guilders in 1959 
to 102 million Guilders in 1971, an increase of iO times; 

- Research funds form about one-third of the total university bud- 
gets; 

* A high proportion of total Government R and D funds are expended 
m the universities. (According to Figure 2 the universities ac- 
counted for about 50% of all Government supported R and D); 

- A majority of university R and D expenditures are for fundamental 
and applied research rather than development (see Table 13 in the 
Background Report, p. 54); 

- What does it cost the Government? In common with most govern- 
ments of OECD Member countries, the Government of the Nether- 
lands supports research and development in the nation*8 univer- 
sities. A striking feature of the Netherlands science policy however 
is the very high proportion of the total Government R and D budget 
which is expended in these institutions. This proportion (as detailed 
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Ill ral)le i\ \ of the li;ickj;rouiul Ucport, p, 24 U is imich hijjher than 
thill m several other cuniparal)le Europeiui coaiunes, Until now 
this eNpemliture b\ the Gov cmment on univcrsitv and * M!otfe 8cholen** 
(technological universities) research has a()parentlv been based 
solely ufK)n the traditional view that university teaching; and re- 
search should ^o hand-in-hand. The Examiners me i den tally arc 
in fundamental agreement with the thesis that research and the 
higher educational process are often inextrical)lv intertwined, 
but it is clear that the enormous cx()ansion of university educa- 
tion in the Netherlands in recent vcars is raising; serious ques- 
tions: 

- can the future |X)lics for sup)ort of univcrsitv research Im? 
lxisc*d on this traditional view alone (from a ixircly fiscal 
|X)int of view) ? 

- can the Government continue to allocate money for research, 
accept inj; almost complete autonoms of the recipient ? 

- can the Government continue to pour nioncv into a very de- 
cenlralised system without indicatinj; j;uidclines for a|)por- 
tioninj; funds amon^ different fields or disciplines, without 
cstablishinj; co-ordination between the various universities 
and ^' llogescholen ** in planningthe use of the funds and without 
a measure of performance? 

- should a distinction between funds for university research 
and those for general expenditure for higher education not 
be more explicit ? 

- what does the public receive for this investment of its funds? 

The Examiners became aware that a key clement in the evolution 
of the univcrsitv system is the basic rule that each univcrsitv professor 
should undertake research work. As teaching tasks arc increasing, due 
to the rapidl\ growinj; enrolment, many additional staff members under- 
take research and the number of people involved in this field is growing. 
The total university staff alrcadv seems to be ver>' high and the ratio of 
the number of students to the number of university employees is already 
low, reaching 3.5:1 with a further trend to more permanent employees. 
This evolution appears to be a direct consequence of the link between 
teaching and research. It seems desirable to review this situation and 
to develop a policy that will deal directly with the influence of research 
on univcrsitv employment. 

Although the results of much university research are published in 
appropriate scientific and scholarly journals and are mentioned generally 
in periodic reports of the institutions of higher learning, there are several 
drawbacks: 
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- there is no centra! mechanism for col lex: t ion and com [)i I at ion of 
information conceminj; the research pmjccts supportcti, the 
results olHamcd or plans for futuiv research: 

- the Govcn\ment of the Netherhinils cannot now detcrnune in any 
exact way what it is "buyiuii;" with nearly one-half of the tax funds 
expended for research and development: 

- there (iocs not exist any uniform set of mechanisms or procedures 
for ensurinj;: 

a) that the funds are spent efficiently; 

b) that areas of real scientific promise are supportcxi; 

c) that funds arc allocated on the basis of scientific merit 
and design of proposed projects; 

d) th;it some of the research undertaken will produce infor- 
mation which will ultimately contribute to national econo- 
mic, social and educational goals. 

To point out the lack of such mechanisms is not to imply that much, 
if not most, of the research in universities is not of high scientific qual- 
ity or that much ol the knowledge generated will not ultimately contri- 
bute to the solution of social and economic problems of national impor- 
tance. For the present, however, the available information tends to be 
anecdotal, unco-ordinated and difficult to evaluate in many areas. There 
are notable exceptions in some of the disciplines such as physics and 
chemistry to which ZWO supplies support via the so-called ''second flow'* 
of research funds. Such extramural funds, however, constitute only about 
10^ of the support for university* research. 

2. THE APPROACH TO UNIVERSITY RESEARCH 

For a professor to teach a subject out of books of the past without 
himself contributing actively and importantly to that subject is rightly 
regarded in the Netherlands as unacceptable. It is unfair to the students, 
it is unfair to the the country and it is unfair to the ideal of what a pro- 
fessor can be and should be. However, the claims of society perhaps 
deserve stronger statement than they receive today, both in what kind 
of research the professor does and in why the student gets a state- 
supported education. 

As in many other countries, education in the Netherlands is consid- 
ered primarily as a benefit to the individual rather than to society. Even 
in the support of mass education, the most often mentioned objective is 
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social justice ami c*<)ual o()|)ort unity rather than t*ontnbutton to the 
societv. For this reason, universitv II and I) focuses almost exclusive- 
l\ u|K)n exploitation rather than development of products and systems. 
In the li^ht of tod;tv*s standards, this a|>()i'oach is oiilv justified if an 
outstanding scientist or );roup of scientists is su(){)orted with unear- 
marked fumls. What alx)ut the men who are not outstanding? Some 
measures of control mij;ht tx' necessarv and some direction towards 
national i^oals. 

The Examiners consider that although the Academic Council of the 
Universities is a body which could deal with this problem and is a useful 
forum for discussion of educational problems and policies, it is an 
advisoiy body only without executive power and: 

- it does not offer a mechanism for realigning, co-ordinating and 
concentrating R and D within the universities; 

- it must rely upon discussion and persuasion alone: 

- It has no budgetary control and lacks any real power to enforce 
its recommendations to the Government or to the universities. 

This does not imply in any way that the Examiners do not attach 
utmost im[X)rtance to the concept that university budgets in the Nether- 
lands (and elsewhere) should countain "free*' or *'unearmarked" money 
for research. Indeed, they hold that the availability of such funds is 
essential to maintaining scientific education of high quality. 

Thinking of education in terms of social investment is rather recent 
but it is necessary in order to achieve a feed-back loop which today 
appears to be left to chance. It does, however, exist in an extremely 
elusive manner as, ultimately, education is always useful to any goal. 
Essentially this would mean introducing a normative justification for an 
increasing part of R and D projects which, in fact, has already been 
initiated by funding through the ''second flow". 

An alternative, which the Examiners beliex'e is worthy of immediate 
exploration, would be to increase the funding through a body or organi- 
sation such as ZWO and thereby to use the "second flow" of research 
money to ()cgin to co-ordinate and concentrate university research in 
the various scientific disciplines. ZWO appears to have earned the 
respect of Dutch academicians, and experience to date with such ZWO- 
funded foundations as SOM, FOM and FUNGO has shov^Ti clearly that co- 
ordination of scientific effort and the formulation of strong programmes 
of fundamental research is possible. The Examiners feel that if ZWO 
were enlarged to handle a much more important money flow, it might 
then be necessary' to review its structure and procedures in order to 
avoid too strong a bureaucratic system. The ability to supply funds in 
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substantial amounts is a kev dement in enabling an organisation to 
implement plans for co-ordination and concent i*at ion of R and D. In 
short, money supplies levcranxc. It is important that ZWO does not 
become too involved in continuously supporting research institutions 
instead of having a flexible approach through support of specific projccUi. 

The Examiners are not in a position to suggest whether an increase 
in the **sccond flow** of funds via some ZWO-linked mechanism should 
he at the expense of the existing **first flow** or whether the potential 
benefits of co-ordination and concentration of university R and O might 
be great enough to justify supplemental funding via the **8econd flow" 
without diminishing the **first flow**. The answer to this and other ques- 
tions will involve policy decisions concerning the future rates of growth 
of governmental support for R and O, the effects of legislative changes 
recently adopted and now under consideration relating primarily to the 
educational functions of universities in the Netherlands, as well as other 
political, economic and social considerations. For what it is worth, how- 
ever, it can be stated that the idea of using the **second-flow" of research 
funds via ZWO or some similar entity to hasten co-ordination and con- 
centration of the R and D effort in the universities would appear recom- 
mcndable to the Examiners. 



3, THE NATIONAL POLICY ON HIGHER EDUCATION - 
ITS IMPLICATIOii FOR R AND D 

The great dependence of the Government of the Netherlands upon 
the universities for the performance of R and D means, of course, that 
the relationship between the nation's policy for higher education and 
policy for science is an extremely close one^ For this reason, it seems 
appropriate in this report to touch briefly upon the present state of 
higher education and plans for the future. 

It would be repetitious to go over the recent history of the Nether- 
lands universities in any great detail. Suffice it to say that the rapid 
and uneven expansion in numbers of students in recent can confidently 
be expected to continue unabated well into the 1980*s if the existing, 
traditional system of open admissions for all post -secondary students 
who choose to attend a university remains unmodified. 

From the point of view of the educational process, there is consid- 
erable evidoice that quality is beginning to suffer appreciat>ly because 
of unpredictable overcrowding and the necessity of utilising relatively 
inexperienced teaching personnel in many areas, notable examples 
being social sciences and civil engineering* 
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SiniilaHy, the ptvssuros of mass teaching are beginning to encroach 
seriously upon the time which the facult> can devote io scientific research. 
These pressures are iine(|ually distributed among chairs, disciplines, 
faculties and universities since, in any given year, they arc generated 
entirely by the students' free choice of institution and field of study. As 
a result of this unpredictability in plaiuiing at the institutional level from 
year to year and the unetjual distribution of the load ot entering students, 
some professorial units and faculties are under extreme pressure while 
others have yet to feel any major impact. Consecjucntly, ancdcotal infor- 
mation collected from various faculty members indicates a state of af- 
fairs ranging from serious disruption of research and scholarly inves- 
tigaticm to 'Oiusiness as usual". It seems abund.intly clear however, in 
the aggregate, that unless measures are instituted to lessen and to re- 
distribute the etlucational load on the universities, the overall quality 
and effectiveness of university R and D in the Netherlands arc bound to 
sulft»r a significant reduction within the next few years, Even among 
those disciplines that have not vet been deluged with students to the 
detriment of research, there is intense concern and great .inxiety about 
what the immediate future will bring. 

The political urgency of finding some solution to these problems 
arises mainly from: 

- ever-increasing costs of sup^xirting the present system of higher 
education; 

- evidence of a surplus of university -educated specialists in such 
fields as veterinary medicine, chemistry, psycholog>- and socio- 
log>\ 

This latter has complicated the issue and, inevitably, some co- 
ordination or at least rationalisation of educational policy and national 
manpower needs will be required. TherExaminers got the impression 
that the surplus is mainly apparent in specialists with advanced degrees. 
However, there seems to be a lack of people with lower univer8it>' de- 
grees for less sophisticated jobs. 

There is a widespread and keen awareness at all levels that the 
nation's universities are on the threshold of great difficulty as a result 
of ever-increasing enrolments. The visits of the Examiners coincided 
with a period of intense preoccupation with alternative future policies 
for higher education in the Netherlands. Indeed, in almost every inter- 
view, whether with Government officials, university administrators and 
faculty or industrial leaders, the Examiners were impressed that the 
future of the universities was a dominant theme. 

Numerous councils and committees, both old and new, are seeking 
to devise and to recommend new policies and pnctices to correct the 
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prosenl uns:Uistaetoi*\ Ii cmuIs. UnefU , iho following a|)(»ro;ichcs have 
been pro|x>»cd or are uiuler consiilenUion lor roclucmj^ the stutleiU load 
bv: 

- select iiiij; >tuilents at the eiul ol the lii*st vear b* examination; 

- limitin*^ the time allow ed lor completion of the lirst dcureoi 

- institution of procedures to limit l)\ selection the number of 
students who i;o on u) work for iloetoral ilejjrees; 

- attempts to diveit post-secondan students from universities to 
vocational schools aid collej;es. This nu^jht mean ineor|K)ratiny; 
thc^e institutions and the imiversitics into a single co-ordinated 
system allowinj; for "hori/.ontul transfer'* of students, U would 
certainlv be dependau upon chanjiinj; the wcll-entrcnchctl and 
pivdominant view of the differential stKMal, economic and occu- 
patioiul op|X)itunilies afforded by education in vocational schools 
and the univei*sities. 



I. KDICATIOKAL POLICY AND NATIONAL 
MAXPOWEH NEEDS 

Almosi no practical thou^t has been given to co-ordination of edu- 
cational |)olic\ and national manpower needs although the eventual desir- 
ability of this IS widelv recognised. U might be ncccssar>' to specify the 
manpower needs according to the type of job, e.g. the Ph. D. level and 
the many other levels necessary for performing more practical jobs, 
U is also recognised, however, that long term projections or predictions 
of manpower needs are notoriously inaccurate the world over and that, 
until now, no nation, developed or developing, has successfully dealt 
with this problem. There has been little or no thought given to the 
international aspects of problems of higher education and manpower in 
terms of Common Market polic> within Europe although, again, it is 
recogmscd that this dimension of the national problem in the Netherlands 
must eventually enter into planning for the future. 

Finally, it can be stated that the problems of creating and imple- 
menting new* policies for higher education in the Netherlands are urgent 
and are massively complex. The country is devoting intense effort to 
reforms but the shape of the future is by no means clear. The outcome, 
however, will be of crucial importance in the evolution of the science 
{M>liev of a Government which, until now, has placed extraordinaiy re- 
liance upon the umversities for implementation of H .ind D effort. 
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5. SUGGKSTIONS FOIl DEEPER INVESTIGATION 



It appears worthwhile further investij;atinj;: 

- eciuality of universities versus specialisation throut;h establish- 
ment of specialised proj;rammcs and centres of excellence; 

- decentralisation (more autonomy of universities) to improve 
motivation for higher perfonnance: 

- mobility amonj; universities for students and faculty; 

- the implications of the tenure system in an effort to introduce 
mobility from outside the universities*. 

• increasing the importance of the **secondar>- flow^* of R and D 
money through a system such as ZWO; 

- improving the effectiveness of use of funds by some kind of 
research auditing: 

- are goals defined? 

- are R and D programmes established? 

" is someone checking that results are achieved? 

- the national educational policy in relation to national manpower 
needs. 
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RESEARCH FOR PUBLIC NEEDS 



L THE KEY POINTS OF THE PRESENT SITUATION 



- considerable R and D expenditure within the various sectors of 
the public function; 

- the activity of the existing research centres seems to arise from 
their own initiative and not as a consequence of stated national 
goals; 

- there already exist several scientific advisory councils which 
are intended to serv e as bridges between government agencies 
and functional areas of national interest; 

- R and D capabilities relevant to functional areas, such as Health 
and Environment, are presently incorporated in separate R and D 
facilities; 

* some R and D institutions and '^Stichtingen*' appear to be below 
the critical mass. 



2. ITS CONTRIBUTION TO THE NATION 

As in nearly all covip^ries, there now exists in the Netherlands a 
strong belief in the possibility that R and D efforts can be used to 
strengthen the development of a country in the various functional sec* 
tors of society and that this can be done from the R and D funding of 
approximately 600 miUion Guilders received through the various govern-* 
ment departments. These funds serve national needs in areas such as 
agriculture and fisheries, social affairs and health or transport and 
waterworks. 
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3. TIIK APPUOACIi ro W AND I) WITH A VIKW 
TO ML'KTINX; PUBLIC NKKDS 



R ami 1) efforts s\ ill bccomo more efloclivc if i elated to spocifie 
areas or sectors of common acti\ jt\ in the socict\ , K\ann)lcs of such 
areas mij;ht be defence, health or environmental control ;md protection. 
Priorities for s|>ecific R and D efforts in a j;ivcn sector should depend 
on national ^oals and the decree of feasibililv attached to individual 
pmiects. Decisive phases in the setting of these research priorities 
are therefore: 

- explicit definition of national j;o;ds in each functional sector: 

- formulation of a national R and D programme and related R and 
D projects; 

- effective organisation for carrying out R and D projects by ade- 
(juate institutes and laboratories. 

This implies a stricdy product- and system -oriented approach. R 
and D success is intimately related to the explicitness of national goals 
and their subdivisions. In order to meet public needs, R and D is essen- 
tially institutional, mission-oriented and non-academic. 

The feedback loop as an inherent feature of mission-oriented R 
and D is obviously closed but it supposes that the R and D programmes 
are well established in accordance with the goals and that the responsible 
body is applying the results to the solution of problems and achievement 
of goals. 

Areas of responsibility attached to the various ministries do not 
coincide with functional sectors of public interest. Environmental pro- 
tection and health, for example, fall into the realm of at least three 
different ministries. 

Co-ordinatipn is essential between the ministries concerned in or- 
der to focus distinctly on functional areas of public activity. Scientific 
councils reporting to ministries are a means of co-ordination in many 
areas. 



4. DISCUSSION OF R AND D 
IN SOME FUNCTIONAL AREAS 

i) Defe nce 



The defence programme might serve as a model to illustrate a 
clear sequencing of steps to formulate and implement R and D* Defence 
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research iuul developmoiU pronvls arc funded exelusivoly bv the Miniiitr>' 
of Delence at an annual rate of approximately 50 million Guilders. The 
national «:oals underhin^; i\\c pro^nimnie formation are defined by the 
NetherlancU Defence Research Co-oixlimition Committee, maimetl by 
representatives from the Ministries ol Delence and Foreipi Affairs. 
The execution of the projects is undertaken by the National Defence 
Research Orj;anisation- TNO and also thix)uy;h special contracts with 
industry. 

The research |X)lic> aims at keeping an adccfuate level of knowledge 
m technolog\ and research abilitv in the countrv so as to enable the mili- 
tary forces to evaluate and utilise existing; and newly developed weapons. 
No new bi*^ weajwn systems are developetl and this appears to he a bal- 
anceil II and D programme in line with the count it's needs, 

M) Health 

R and D efforts which arc of imfxjrlance to the development of public 
health, inclutlmj; the medical system, are undertaken in the medical 
faculties of the universities, in the Institutes of the Royal Academy, in 
the Institutes su()t>orted bv ZWO, throutijh the Foundation of Fundamental 
Medical Research (F'UNGO), the organisation for the Health Research- 
TNO and through the Ministn' of Public Health and Environmental Hy- 
giene. There are two advisory councils in this area, namely the Medical 
Scientific Research Council, sjwnsored by the Royal Academy, and the 
Council for Health Research, sponsored by TNO, and the question might 
be raised whether it WDuld not be an advantage to restructure these two 
councils to create a single advisorv' body for health research. The pre- 
sent funding situation appears very complex with overlapping activities 
and it is therefore vei*> difficult to estimate the research funds allocated 
to particular needs. 

The Ministry of Public Health and Environmental Hygiene however 
is working very actively in its division of Public Health and in its Plan- 
ning Section lo compile more detailed information concerning the effort 
in all parts of this system. They also plan to extend research in pre- 
ventive medicine and hygiene in their special division for Environmental 
Hvgiene which will be mentioned later. 

The co-ordination of the two scientific councils in the basic and applied 
area is essential to ensure an adecfuate scientific advisory inflow into the 
Ministry of Public Health and Environmental Hygiene, especially to its 
public health section. It appears that the planning section should work 
more actively with the scientific councils on priorities and proposals 
of research policy. 

The institutional structure in the area of medical research and health 
investigations seems to be largely determined by historical circumstances 
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and IS msiifricu'iitlv iiUr;;rato(l. It appears woitlnvhile to invcstij;ate the 
possibilits of central iSiii^ institutions and laboratories engaged in lusic 
medieal research, The ZWO and its Koimdatum ol Fundamental Motlical 
Research (KrNGO) could hCive ai> the core ol centralisation which 
vv\)uld implv olacin^ certain institutes ot the Iloval Acadenis and TNO 
under ZWO (Fl'NGO). Thii> would improve co-ordination on the level 
of intenial res care li pix)*f;ranimmj' and the inflow ot advice conccriiinj; 
fundamental medical research. In an analo*;ous wa\ , one could investi- 
jjatc whether miss ion -oriented work in the field of health and p invent ion 
could not be centra liscxl between Health Ucsearch-TNO and institutions 
set up bv the Ministry of Public Health and Knv iron mental llyj»iene. 
National goals in this area could then be implemented under conditions 
conducive to hij^h qua lit v. 

A review committee could be the advisory l)ods formcKi bv the restruc- 
turinj; of the two present councils. This woidd aim at the establishment 
of a coherent W and I) pm}»ramme and might seivc as a means of chan- 
nelling the increased funds availalUc from the Ministn of Public Health 
and Envin)n mental Hygiene in a co-ordinated manner. 

^^^^ Agri culture^ 

Agricultural research is carried out within the res(X>nsibil ity of 
the Mini'strv of Agriculture and Fisheries. The R and D effort has in- 
creased substantial ly» of the order of 10^ per vear. Three thousand 
people are employed in agricultural research, As the importance of 
agriculture, measured by the number of people employed, is decreasing, 
the fact of increased research effort seems astonishing. However, agri- 
culture appears to have a good future in the Netherlands due to the spe- 
cial, favourable climatic conditions. As a result of R and U effort the 
productivity has been increased so that the Netherlands arc exporting 
about 50S' of their production. The research policies are continuously 
ada()tod to the changing conditions. Production orientated programmes 
are being enlarged to the total system of food, including marketing, 
()r(x:ess industries and (xickaging. A verv great effort is also being 
undertaken towards industrialisation of agriculture. Increased attention 
is being given u> the environmental conditions leading to improved appli- 
cation of pesticides, recycling pmblems and fertilisers. 

There is a very positive attitude and conviction of the future of 
agriculture in the Netherlands and it has tx;en demonstrated that agri- 
cultural research is becoming an activity as part of a total biological 
system. 

iv) Environment al development an d control 
Environmental development and control is supported by: 
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Ministrv 


A re a 


Funds 


Transport, Public Works; 
uiiu \> «i lu I V. on I i\f I 


Water manajicmcnt 


J) 


million 
Guilders 


Kducation and Science 


Karth sciences, 
sea lesearen iUiu 
oeeanojjraphv 


to 


million 
Guilders 


itanspori, lAioiic \voit\s> 
and Water Control 


Atmosphere and 
mcteoroloj^v 


3 


million 
Guilders 


Housinp[ and Phxsical 
Plaiuiinji 


Physical phuinin)^ 


3 


million 
Guilders 


.■\ r i c u It u rc and 
Kish(Mics 


rnysicai 
environment 


30 


million 
Guilders 


Public Health and 
EnvironmCTital Hvj^iene 


Environmental 
hvgiene 


4 


million 
vjul luers 


Culture, Recreation and 
Social Welfare 


Protection of 
sites 


2 


million 
Guilders 


TNO 


Agriculture and 
health 


6 


million 
Guilders 




Total approximately: 


73 


million 
Guilders 



It is difficult to estimate how much of the research funded is basic 
and how much is applied or tmly directed towards developing environ- 
nunUal controls, A i-ough estimate would be that at least half the amount 
supports basic research. 

The situation descril}ed above obviously calls for better co-ordina- 
tion, A Cabinet*s sub-council for the environment would appear to be a 
suitable Ijody for defining national goals and devising mechanisms for 
co-ordination, A Council for Scientific Environmental Questions might 
operate usefully in advising the various ministries and the sub-council 
on the formation of R and D programmes. This set-up would probably 
'enable the assessment of R'and D best suited for the^t use. The transfer 
of certain R and D tasks from the Ministry' of Agriculture and Fisheries 
into the TNO organisation is worth consideration for example. Any coun- 
try, and especially one as densely populated as the Netherlands, will 
have to give increased attention to water and air pollution problems. 
Without cutting basic research, more emphasis should be given to 
practical R and D in mastering the environment. 



327 



V) Social IX'VolopnuMU 



Social sciences arc sup^xirted l)v: 



The universities (inohulin^; 
luinuuutios) 



102 million 
Guilders 



The Koval Aeadoniv - ZWO 



3 tnillion 
Guilders (1971) 



Ministrv of Social Affairs, 
Ministr\ of Culture, Recrea- 
tion and Social Welfare 



G million 
Guilders* 



The Hoval Acadom\ has established a Social Science Council to 
advise, stimulate and co-ordinate the development of social science 
research, especially in areas which have been ncglecteti in the past. 

The university chairs and faculties in social science arc experien- 
cing increasing; difficulties in research because of student overloads. 

ZWO has tried to encourage an expansion of research work in social 
sciences. The examiners discovered that, at the present time, there arc 
more funds available than there are adequately qualified scientists and 
research proix)sals. 

This Situation might be met bv more explicit goal setting by the 
following methods: 

- formulation of national goals involving the ministries concerned 
with this functional area: 

- funding to projects rather than to institutions; 

- definition of R and D programmes and related programmes ac- 
cordingl v: 

- establishment of a social science advisory council in order to 
advise the ministries on the use and enhancement of existing 
resources; 

- integration of present institutions and "Stichtingen" with a view 

to ctoscr co-operation with the universities and ZWO. This would 
result in an R and D organisation of a size adequate for achieving 



♦ 10 be cotisistent with the university R and D in locial tciencei (including human- 
ities), the figures for governmental R and D should include alto the Mlniitry of Education 
and Science as far as educational research (23 million Guildert) is concerned and the Mlniftry 
of justice as regards crime and child protection (2 million Guiidert). 



results: 
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* cstablishiiHMit and fundinji of research luiiUj in universities with 
a view to train inj; and attracting; scientists b> involvinj; them in 
a national pix)ji:ramnu\ 

SUCfOESTIONS FOK DEEPEK IN\ ESTJGATJONS 
It appears worthwhile to investigate: 

- wavs and means bv which R and D can be used more specifically 
jind therefore more directlv, for well delineated, functional areas 
of national concern (e, j;, health, ensironment, aj^riculture): 

- the reason why social scientists have not responded to efforts to 
increase research, in particular research on the development of 
social policies, despite the importance the authorities attach to 
this area; 

- the interface between advisory scientific lx)dies and the executive 
Ijodies of the Government with particular reference to the mechan- 
ism of inflow of scientific advice; 

- feedback loops between sources of funds and results obtained from 
R and D work; 

- whether R and D institutions and *'Stichtin^en" of limited size could 
be linked, by means of centralised funding and participation in joint 
proiects, with a view to bringing them above the critical mass; 

- the potential of capabilities and facilities available for work on 
R and D projects in relation to functional areas (and their sub- 
divisions) of national interest. 
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IV 



R AND D AND SCIENCE POLICY 



1, TlIK KEY POINTS OF THE PRESENT SITUATION 

- the urgent need to screen R and D expenditure led to the creation 
of the Science Policy Council of the Netherlands in 1966; 

- this advisory body has suggested that the Government is not only 
a fund provider for R and D and that the results of R and D are 
important in defining and solving national goals; 

- the complex situation of allocation of funds does not yet seem to 
have been greatly influenced by the Council's advice; 

- the ministers or the Science Policy Council take initiatives for 
supporting specific research projects, in particular those of inter- 
departmental interest. 



2. THE NEED FOR A SCIENCE POLICY 



In all advanced countries it has become obvious that the science and 
R and D community can no longer rest on its own and pursue its work in 
isolation, and Science Policy has become an instrument for helping to 
overcome this gap. The Science Policy Council in the Netherlands was 
created in 1966. It has accomplished a considerable amount of work in 
the clarification of issues and has really come to grips with some of the 
basic problems. 

It pointed out the dilemma that science flourishes when left unhin- 
dered but that this freedom can only be achieve in a solid system of 
reference and with a high degree of self-discipline. The responsibility 
lies not only with the scientist and research institutions, but also with 
the fund provider and it therefore became clear that the Government 
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cannot restrict its role simply to that of a funding body. Indeed, at the 
present time, it is difficult to see how additional resources for R and D 
can be made available without interaction and involvement between scien* 
tists and the hi^^hest possible level of government. 

All partners in R and D activity, the performers and the funders, 
are finally asking for defined science policies; however, it has been 
realised that this is an extremely complex problem. Due to this com- 
plexity, it can be questioned whether a solution, capable of implementa- 
tion, is really feasible? The membet*s of the R and D activity have all 
the characteristic difficulties common in complex human institutions. 
R and D increasingly becomes part of a total system, i. e. changes from 
the past open system to the present closed system. The Science Policy 
Council is helping to understand and guide the structuring of this closed 
svstem and may define different hierarchies within the system. 

The Examiners found frustration within the Science Policy Council 
as the svstem for allocating funds has not been very greatly influenced 
by their advice. However, a unique system has been created which al- 
lows the Council to take more direct initiatives. Within the state budget 
an unearmarked fund has been provided and during the course of the 
vcar the ministers can decide for what specific purpose this fund is to 
be used. It is mainly allocated to research projects, of a maximum 
duration of three years, in which different departments are interested. 
Initiatives for such programmes can either be taken by the ministers 
themselves or suggested by the Science Policy Council, and the Examiners 
felt that this very flexible system could be encouraged further to become 
much more important (allocation according to the merit of the proposal, 
not according to sanctity of the institution). 

Experience has shown that a science policy has to be tailored to 
national goal planning which, in itself, is a function of society's objec- 
tives and values. The question then arises - what form does the society 
of a country take and what is it aiming at for the future? National 0oal 
planning is therefore involved in the total concept of national decision 
making and, as such, interaction with the international scene as well. 

In view of this situation, the Netherlands Government has taken 
the decision to set up a Scientific Council for Government Policy (SCOP) 
which is directly linked to the Prime Minister and an interdepartmental 
committee is working to define its tasks and its relation to the Science 
Policy Council. The Examiners would very much encourage the creation 
of a solid council as it is only on this level that national goals can be 
defined and implemented and they consider that the existence of this 
council may become the essential link for the total R and O system of 
the nation. It may become a tool for bringing the different ministers 
and departments together and pushing the dec is ion -makers into defining 
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their objectives. Many new problems facing further industrialisation, 
such as the deterioration of the environment, the problems of assessing 
consequences of new projects and the link to similar institutions in other 
countries, can only be handled on a high Government level. However, it 
is generally known that defining national goals is not the logical process 
of an analysis but is the result of different opinions and pressure groups« 
The effectiveness of the SCGP may depend to a large extent on the mas- 
tering of this political problem which is characteristic of the parliamen- 
tary democracy. 
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CONCLUDING REMARKS 



H ;uul D activity has been analyscil in the three main branches - 
lnt!u8trv» government, Universities - and certain points have been 
raiseii which should be considered for its future development. Part of 
these remarks arise from the particular situation perceived bv the 
Examiners and many touch problems related to R and I) policies in all 
industrialised countries. Many of these remarks indicate that, for Its 
own sake, R and D can no longer exist in its present lar^^e volume 
without better oi*>;anisation and co-ordination. It can only survive as 
part of the tot^il svstem which serves the needs and the ^oa\s of the 
nation. Many people in the Netherlands seem to l>e aware of these pro- 
blems and there is a strong concern for improvement. Goal setting and 
the definition of programmes is verv difficult and the problem of imple- 
mentation IS a very complex one that has not yet been solved and which 
falls inUi the decision-making domain of any social system linked to a 
democratic order. 
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Part Two 

ACCOUNT OF THE CONFRONTATION MEETING 
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The Confrontation Meet in was held at the Tec lino logical Un iveraity, 
Eindhoven, on 21st June, 11)72, under the chairmanship of Sir U. Walker 
(Australia) and took place in the pix^sence of the three Examiners and a 
S|K»cial Netherlands Delejpition eonsistini; of: 

Head of the 

Delegation; Mr, M, L, de Hrauw Minister without portfolio 



Depul v iiead 
of the 

Delegation ; Prof, C.J.F. BtJtteher President, Science Policy 

Council of the Netherlands. 



'{(/r'ScSleilciy Uolir;y^ajid^ 
University Education. 



*Mr, J. Kaufnumn 



Pemument Representative 
of the Netherlands at the 
OECD. 



*Mr. A, J, Piekaar 



Director General for 
Sciences, Ministry of 
Education and Sciences. 



Mr, A. A. T, van Rhijn 



Deputy Director General, 
Energy Supply, Ministry of 
Economic Affairs. 



Mr. A.J. van Oosten 



Head of the Science Policy 
Section, Inspection of the Budget, 
Ministry of Finance. 



Mr. P, Siderius 



Secretary General, Ministry 
of Public Health and 
Environmental Hygiene. 
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Mr. G. do Bakker 



*Mr. A, J. M. van Tienen 



Prof. A.A. Th. M. van Trier 



Mr. J. II. Bannicr 



Prof. P.J. Gaillard 



Prof, H.H. Jansscn 
Prof. H.G. van Bucren 



Prof, J. Krcmers 



Prof. G,W, Rathenau 



Director, Ay;ricultural 
Research, Mini8tr>' of 
Agriculture and Fisheries. 

Head of the Division of 
Research and Planniii(>% 
Ministry of Cultural 
Affairs. Recreation and 
Social Welfare. 

Chairm,an. Central 
Or«;;;anisation for Applied 
Scientific Research TNO. 

Vice-Chairman. Netherlands 
Organisation for Pure 
Research ZWO, 

Chairman, Division of 
Natural Sciences, Royal 
Netherlands Academy of 
Sciences and Letters. 

Chairman, Council of the 
Netherlands Universities. 

Chairman. Scientific 
Council for Nuclear 
Energy. 

In charge of preparing 
the creation of a Scientific 
Council for Government 
Policy. 

Director, Philips Research 
Laboratories. 



Secretary : Mr. C. H. Stefels Head of the Science Policy 

Division, Ministry of 
Education and Sciences. 

* NU. j. Kaufmann. Mr. A.j. Piekaar and Mr. A.j.M. van Tienen were unfortunately 
unable to attend the ">wing, 

Mr. riekaar was represented by Mr. j. Nlttel. couniellor for Sciences it the Mln- 
ittry of Education and Sciences. 

Mr. Kaufmann was represented by Mr. T.G. van der Tas, member of the 
Represenution of the Netherlands at the OECD. 
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INTRODUCTION 



Vhy Chun mun of the Mtjctinjj ; optiied the discussion by stressing 
that the MombtM* countries were particularly interested in the examina- 
tion ')f the science policy of the Netherlands. This country was one of 
those who ilt^vote relativcU the largest resources to science. It has 
been successful in creating a real svmbiosis between education and 
economs as well as a rather balanced svstcm of social development. 
These achievements ant! new prol)lcms they have raised were of great 
importance for all Member countries. 

Speaking on behalf of the Netherlands Delegation, Mr. M. L. de 
B rauw » Minister without portfolio for Science Policy and University 
Education, extended cordial welcome to all members of the Committee 
for Science and Technolog>' of the OECD, representatives of Member 
governments, Examiners, OECD Secretariat and the representatives 
of the Netherlands scientific, governmental and industrial circles. He 
expressed his gratitude to the Technological University of Eindhoven 
for having offered their hospitality for the Confrontation Meeting: this 
initiative enabled a large number of the Netherlands scientists and offi*- 
cials to be present and have an opportunity- to attend the Meeting. 

The examination ot the Netherlands science policy has come at a 
very opportune moment. The first experimental phase of this policy lies 
now behind. Important innovations are being planned or introduced both 
in the field of research and higher education. The Government has 
adopted special measures for dealing with scientific matters. 

There are new concepts of the role of science in society and in the 
operation of government w'hich have to be translated in national terms. 
In dealing with these problems the Netherlands look forward to the advice 
of the OECDlike in other occasions. The Netherlands Government always 
highly valued the co-operation in this Organisation, thanks tothe composi- 
tion of its membership, its active and forward-looking Secretariat and the 
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expert ot Its Scuiue Drrtvtorale under the eminent loaJershii) ol 
Dr. Knii*. The work m the liekl of science of the OKCI) ssill remain 
one of the main motors for the tuither develo()inent towards a dynamic 
mteniationallN well-structured >eieiu\' ik)1ics ot the vvei>tern world. 

The Kxaminers i)n)vt\l to he al)le to assimilate a i;reat i|uantitv of 
informati(»n and to obtain an overall f)octure ot the Netherlands situation 
and j;et an insij^ht into a number of crucial pmblcnis within a very short 
Imut of time. The Uackj;round Uepoil with data eonn)iled bs the Secre- 
ttiriat m co-operation witli national authorities is also a solid piece of 
work. The discussions ot these di)cumenls will not (ail to stimulate 
public opinion ,ind will undoui)tc\Ils plav an im(K)itant role in the sliapin^ 
of our science policv. 

Mr, de iU'auw started his prclimmars remarks in (|Uotin^ the 
K\aminer's impression that in tlic Netherhuids, ui all sectorii, rclativ- 
cK lari;e Sllm^ are l)ein.; Sf)cnt on R cuiu D. This does not mean, how- 
ever, thai the Dutch are so free in speiuhnj; nionuN'; the opposite is 
rather the cas>e. There are reasons for devotinu, im|)oitant resources 
to the H aiui D ellort, 

r::vlK , 1 1 shouhl be point t\! out that it is a national trachtion of the 
Dutch to ^nv a prominent place to >cicnce, witli a slij;ht preference 
pi^rhaps tor the natural sciences. 

Then, there is the })h\s»ical condition ol the country. The never- 
cndnv,; strum;le wnu the sea led to a specialisation in hydraulic enj?inc- 
erin^. The y;eo^raphical position favoured tlic development ol trade, 
transport :uid intermit ional relations, Astrononiv was developed as a 
tool for Dutch navigators, llie Dutch have to study Ian ^i ages. They 
have also now centres for aeronautical and ship-lxiilding research. As 
a small and densely populated country without natural resources - with 
the exception of natural lias - thcv have to mdustrialise and concentrate 
on high i|ualit\ products. Population density raises social problems and 
pn)blonis of ()hvsical planning ami of the envin)nment. Much reascarch 
has to l)e done in these fields. .Much that comes under the heading 
''agricultural research" for instance is now concerned with subjects like 
landscape plruining or social pmblems of rural communities. 

An international comparison of the statistical data seems to confirm 
that the Netherlands are spending rclativclv much money on R and D in 
the universities. At the same time however university research in some 
sectors is in 'Serious difficulties as a result of the pressure of ever- 
larger numbers of students. This seeming contradiction can be explain- 
ed by the fact that since the last statistical inquiry conditions have 
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changed. There is no clear picture of the present situation, which in 
Itself deserves criticism. The amoiuit of monev that goes into research 
in the universities is cevtainlv considerable, we do notbelieve that under 
the present conditions we )»et maximum results. There is an ur^;ent need 
for neu stiiictures and procedures that will eiwble the Government to 
have a policy for this sector of research. 

As to the industrial R and D, it is of course not by accident that 
five larjje international firms have concentrated tx) a considerable extent 
their research in the Netherlands. Such a thinj: is only possible if there 
is a favourable scientific climate :uid a sufficient supply of (luaUficd 
scientific persomicl. The |)rcsence of the large laboratories of these 
firms is certainlv in manv ways of importance to the Netherlands. It 
should not be forgotten however that these laboratories have a world- 
wide function and that as a consequence the Netherlands benefit only 
partlv from the results obtained. 

As regards facilities for the big science, the E.xaminers have raised 
the question of how a small industrialised country like the Netherlands 
can go on developing these modern tools for sectors in which the critical 
mass exceeds the needs of the nation. However, they have not fully taken 
into account the international function of these centers. Still, it is true 
that they do not pay their way on the basis of direct income from research 
contracts. But what is the alternative? Abandon evervthing that has been 
achieved so far and leave the field to bigger countries? The Netherlands 
are not ready to do so, though it is indeed necessary to make a deliberate 
choice. International co-operation would seem to present a solution. 

The Chairjnan thanked the Minister for his opening statement that 
has already set certain problems within a framework valuable for further 
discussions. Me introduced then formally the Examiners to the audience 
and invited Dr. Thiemann to present the Report of the Examiners to the 
Committee, in general terms before taking separately the specific topics 
on the agenda. 

Dr. Thiemann stated that the Examiners could not pretend to be 
exhaustive or complete and that they hoped that their observations would 
throw some light on different aspects of the Netherlands science policy. 

The discussion of the science policies follows in a very difficult 
phase of our evolution in practically all industrialised countries. We 
are all conscious that we are living in a transitional phase into a new 
period. Very many opinions have to be revised although they have been 
established solidly in the past. Due to the large amount of R and D 
effort and the large number of people involved, new problems are 
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coming out. This is sometimes analysed as a transition from a scientific 
and technological push into the phase of a market pull. The feelini; that 
science and technology as such is a worthwhile activity and should be 
pushed by all means is now yielding to the fact that this activity has to 
fulfil a purpose and that this can be expressed by market pull. 

As to the general concept of the Examiners* Report, the Examiners 
felt that R and L) as an activity is a part of a very complex system. The 
system means an interaction of many variables and a flow of inputs and 
outputs; we should endeavour to understand how it functions. There is 
an interaction of different parameters, one influencing the other. There 
are feedb?/jk loops wbv^^ h^U* the sysloiu coherent. We should learn to 
understand the driving forces in this system. Is it safe-guarding of 
existing institutions ? Or is the driving force mainly on the side of 
specific research programmes. 

A system has also hierarchies which allow it to be controlled. In 
R and D work there is a desire to detect and to define the higher hier- 
archies which may constitute a guidance for our understanding of this 
particular system. 
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RESEARCH IN THE UNIVERSITIES 



Dr Bennett Introduced then the topic ''Research in the Universities/' 

The attention of the Examiners was drawn to the subject of research 
in the universities by a number of observations. Firstly, on a compar- 
ative basis, an unusually large proportion of Government expenditure 
for R and D goes directly or Indirectly to the Dutch universities. Secondly 
- as is true in most systems of higher education In the western world - 
there has been a very rapid growth In the number of students In Dutch 
universities; because of the existing system, the impact of this growth 
of students has been felt rather unevenly in universities. In faculties and 
in various disciplines. The Examiners noted also that there were already 
signs that the universities may be producing an excess In certain fields 
but they were unable to discern any manpower policy that mi^t be the 
basis for a new policy in terms of university education. They noted that 
in the structure of the IXitch Government science and higher education^ 
are linked - in contrast with the suggestion that has been made in other 
countries that science and technology might be linked in the structure 
of government - and that higher education might be left to Itself. They 
presume that one of the reasons for this is the extraordinarily high 
expenditure of government research funds that occurs in universities. 

The Examiners thought that it would be important to pose ccrUln 
questions to those responsible for the Netherlands science policy. 

The main justification of research funds In universities was baaed 
on the principle that research and higher education must be linked and 
that every professor should do research. This leads to the questk>n 
whether or not there should not be some re-structurlng or re-thinking 
of this h>pothesis as the size of the university enterprise grows. 

The Examiners raised the question as to whether there might be 
some benefit in establishing some sort of ''auditing system", some co- 
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ordination ot the a(.iivUit\s in the univcrsitv throuj;h some (wssibh 
external at;enc> to ensure that the expenditure of these funds was ijiven 
the best optwrtunities m scicnee and Ilut the various diseiplines were 
(ieveloped aeeordm^i to some pretleterniined priorities, Mij;ht not sueh 
a eo-ordination be bmu^ht about 1)\ inereasin^ the so-eailed sceond flow 
of funds through some external aj;eney sueh as ZWO so that there eould 
be some jireater sirile^ for the development of research m the various 
diseiplines ? 

Another (|uestiv>;t is whether it niij;ht not be better or advisable to 
define the objectives of univcrsitv research in the perspective of pro- 
ducing: results that will have application to the solution of problems 
which must be solved if national y;oals are to be achieved. The general 
impression was that there must ix? a shanier definition of the purjwses 
for the expenditure of these funds in the university. 

Still another problem is that of some new svstcm for the selection 
of students, since the political, social and economic difficulties that 
arise from an over-production of scientists and enjjineers may be 
j^rcater that those that arise from an under-production. 

Finally, the Kxaminers raised the question as to what measures 
are envisagctl that miy;ht enable the universities to better administer 
themselves and to better co-ordinate their activities, perhaps through 
some aj^reement to specialise m certain areas rather than to continue 
to operate semi-autonomously on the basis of their own policies. 

in his replv Professor H.H. Janssem from the Netherlands Dele- 
gation pointed out that the relation between teaching and research consti- 
tuted a very serious problem in the process of growth of Dutch univer- 
sities. The university authorities feel that the answer to these question 
depends largely on whether they will succeed in maintaining a good 
balance between teaching and research in the universities. Generally 
speaking they think that the basic rule linking teaching with research 
should not be abandoned. This does not mean that things should remain 
as they were before. The linking of teaching and research cannot be any 
more the same for all students and all teachers. 

There is a growing conviction that several levels of teaching will 
have to be established, in particular an under-graduate level and a 
graduate level - so that for the majority of students being formed at the 
under-graduate level the teaching element will be predominant^ whereas 
for a restricted number of students at the graduate level the research 
element will be much more predominant than before. This would re- 
semble more or less the Anglo-Saxon system. Admission of students 
to the under-graduate level should be as free as possible but admission 
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to the graduate level should be based upon a severe selection. It is 
necessan' to create structures and mechanisms pmmotinp; the shifting 
of students from universities to other forms of higher education, e.g. 
professional schools and the other wav round. A new legal structure is 
being presently worked out for this process. 

On the teacher's level the possibility of doing research should be 
maintained as a criterion for the university system. However, this 
research will not be identical for all of them. We are trving to work 
out a distinction betweeir'education-related research" and "specialised 
research". The latter will ask for more planning both on the local and 
national level, and in manv cases for more concentration of financial 
means and personnel. For certain projects, it might ask for a different 
mode of allocation of funds, e. g. through the second flow of funds. 



Professor B. _Rexed considered that the organisational structure of 
the university that might help in differentiating the activities of teaching 
and research could be of the "department type". Inside a big department 
it is easy to differentiate the levels of activity of different people: some 
are more interested in teaching and those can take a big load of teaching; 
others are more interested in research and can do so more actively. 



According to the new University Act of 1970, replied Professor H. H . 
Janssen, teaching and research units shall be created which will be of a 
structure very close to that of the department system. It should offer 
a much greater flexibility to teachers as to the choice of teaching or 
research duties. 



Dr. Thiemann raised the question of the main goals of university 
research. It is admitted that fundamental contribution to scientific know- 
ledge is done bv a few outstanding people. What about the research work 
done by others ? On the part of industrial enterprise, there seems to be 
no particular desire in the Netherlands for having research results from 
the universities. Firms are interested in having good people, ts young 
as possible, and not in research results. This notwithstanding, the 
expenditure on university R and D has risen, in the last ten years, ten 
times in social sciences and about five times in the natural sciences. 
This reflects the dynamics of the strong coupling between teaching and 
research: this involves that with the growing numbers of students and 
teachers, more people are involved in research who in their turn breed 
new people for research, etc. The question is how can such a dynamic 
process be controlled in the future? 
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In Pn)l'cssiU' Jansscn^s opinion one could sav in a j;encral sense 
that universities ti v to make researeh workers. Some of these researeh 
vvor*kcrs will Ixxonu- teachers in universities, some others will find n 
|ol) in industrv and services, Thr notion of universitv teacher should 
he seen m a lar);cr eonte\t am! we should m»t speak alx)ut teachers onlv 
butalx^ut researeh workers in j;eneral. Industrv and jHiblic services 
eKjK*et from the universities to have people who are trained in scientific 
research and who can also be usefullv employed in the national economy. 
One c;\n sav that universities do not help ver\ much in solving; research 
problems of industrial firms. Co-o()cration with industry is scarce. In 
technical universities there is a small amount of contract researeh. 
However, another important aspect of the universitv research is to 
guarantee a frc»e mart;in of researeh, to do research that is not cione 
elsewhere and to ser\'e soeietv in this broad sense. 



Professor P.J. Gaillard , re()resentative of the Royal Academv of 
Sciences maiie a plea for at least an intimate relationship between teach- 
ing and researeh even at the under-jiraduate level, because mav be for 
a small number of students that is just the time in their lives that they 
can easilv Ixjcome inspired. Maybe the problems solved by some pieces 
of research are not of the utmost importance for the nation but they should 
be at least imjwrtant for the problems which were put before the young 
researchers. So getting; results and solving; some problems is just what 
we consider to create excellence. To initiate motivation one has to learn 
how to successfully explore new fields. One has to see how basic ideas 
generate. One has to see how new lines of research have to be pushed 
and it takes often many years before people are convinced that they are 
worthwhile pursuing. The main problem is thus to find ways to distin- 
guish between those who are good for going into research and those who 
are not. This is clearly impossible when there are not many students. 
The attention of the deeision-makcrs should therefore be concentrated 
on the point how can be stopped the overcrowding of the universities in 
order not to kill the real good umversity. 

Research is mevitable, agreed Dr. Kin j; in his intervention, it is 
a must for the vitality* of university teaching and for the inspiration of 
people. There is a basic problem however which is perhaps deeper, 
in relation to the function of the universities in the future in general. 
We are assuming that the university will continue to be what it has 
been in the past, an academic institution. This was certainly appropriate 
when, shall we say, A% of the age group went to university, but now 
there is a tcndencv towards a mass university. And in a mass university 
in many countries we see in fact that with the average student the prob- 
lem is not student activism but student apathy. The average student 
does not quite know why he is there. A proportion may be fired by the 
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concept of new knowlctlj;c and by the excitement of research which is 
rclected throuj^h the teacher^s teaehini;, but for many this is a very 
remote thm^. The\ are there for a ticket for a )ob and they do not even 
know which job. In such a situation is seems difficult to maintain that 
everyone who jioes lor hij;her education should be pven an academic 
training;. We must question the assumption that hi^er education is goin^ 
on in lis present academic form indefinitely and this in order to make 
sure that we can retain the research function for the sake of getting 
more knowledge which humanity badly needs for social and other pur- 
poses as well. 

Reacting to these remarks, Minister de Brauw said that re-struc- 
turing of Dutch university education was under way. In the new set-up 
university studies Will be looked at from two standpoints: a) the tran- 
sition to mass education, b) the necessity of recurrent education. A 
proposal of law has been put before Parliament in which the first phase 
of higher education is structured on a four-year basis which is charac- 
terised by the fact that the studies will be executed on a full-time basis. 
Within this firststage, research plays a role: it is education -bound 
research where the relationship between staff and students and research 
is a very close one and can be quantified along the lines much similar 
to what is done now. The shortened study should not result in relegating 
research to a lower level. In the graduate phase however, highly qualified 
graduates will be enabled to spend another three years at most at the 
university with a research task which will take up about 60% of their 
time. 

It will be possible to build in this whole concept of the re-structured 
higher education a planning system for the whole post-secondary educa- 
tion. We have made a rather traumatic experience in mis-judging the 
development of higher education with all the problems that emanate from 
it. It was decided to build up a system which will define the education and 
research staffs of the University, on a ten-year, a four-year and a one- 
year basis, every year, a system for which a university information 
system is being devised at the present time. As far as the education task 
is concerned quite a few instruments are already at hand which, it. they 
are well inserted into the decision-making process wilt enable the Govern- 
ment to do some foothold work in planning in a relatively short period of 
time. 

On the other hand, the problem is how to introduce the research 
element into the planning. Discussions are going on with a view to re- 
thinking the whole structure of research bodies and especially advisory 
ones within the research sphere. It is suggested to strengthen the role 
of the Science Policy Council and give it more foundation than it has now. 
By a re-alignment of several research organisations and advisory bodies, 



349 




it should be possible to come to a better definition of national science 
policy which would be well related to national goals. Within such a 
framework, a ZWO type oforganisation, probably more extended than 
it is now, will be functioning; as the advisory body for the steering; of 
the research at the universities. 

It will, in close dialogue with the universities, identify areas that 
should have priorities. It will certainly help m deciding whether to 
concentrate such efforts at one or more universities and help in setting 
priorities in such a way that a more or less operational plan will emanate 
from it as soon as the results of the advisor>- communication can be In- 
troduced into the planning system. This should permit to define the 
education-bound research, the free policy area that should be left to 
universities as autonomous bodies, and the science projects which are 
more specialised and need larger funds. To this end, the ZWO approach 
would be strengthened with a second flow of funds. This wUl lead to a 
new pattern in allocation of funds. 

Once the research projects are better identified, once a system of 
evaluation and of control is built » once budgetary' control on research 
projects is established and there is a feedback duly functioning through 
the information system of the planning, the allocation of personnel places 
and staff at the universities might undergo a significant change with an 
accent on the education on the one side and a specific accent on research 
identified with specific groups of people not necessarily keeping up the 
link with teaching on the other side. 



The Delegate for Canada was amazed at the similarity of the pro- 
blems in various countries. The Examiners* Report states that the bulk 
of university research funding comes from the university budgets rather 
than from outside sources. The Elxaminers therefore suggest an in- 
creasing in funding from an outside source, perhaps through ZWO and 
in this way university research might be more directed towards national 
goals. Well, in Canada, the bulk of money comes from outside sources 
and we still have the complaint that it is not directed towards national 
goals. This seems to be largely so because the allocation is nude on 
the basis of peer judgment and pe«^rs tend to propagate their own kind 
particularly in the field ci basic research. If this is so is it suitable 
to choose an organisation such as ZWO to fund projects related to 
national goals. 



Dr. Thiemann observed to this point that the problem is perhaps 
not the form but the basic system, not the funding in itself but the 
reasons which are behind the dynamics of its rapid increase. Why is 
a given human community denunding more and more? One possible 
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explatiation seems to be that if the average ai^o of researchers tonds to 
be constant it implies necessarily exponential y;routh ami authorities 
will have to co(>e with it whether it is labeled direct or indirect funding. 

Professor B. Rcxed |>ointed out that there was nothing; wron^ with 
the mechanism of ZWO and other analoy;ous bodies in other countries. 
The question is whether somebody indicates the direction to ZWO. There 
must Ix? some mechanism in the country relating the programme forming 
bodies such as ZWO to higher goals. 

The Delegate for Italy stressed the importance of the change in 
university structures as a consequence of the rapid growth of student 
numbers. The reform contemplated by the Dutch authorities is intended 
prociselv to miKlify the structures concentrating on education at the first 
level and on research at a higher level of university training. When 
passing from an elite university to a mass university, the structure 
has to be reversed: in an elite university one goes from education to 
practical application, in a mass university one has to go from applica- 
tion to a higher level of education, in other words, to change completely 
the education of young people. This is not a problem of national goals 
but that of structural set-up and training mechanisms. It is why the 
experience of the Netherlands promises to be so interesting for all 
Member countries. 



The Minister de Brauw agreed that the concept of the mass education 
university must be re-thought to include new problems and goals of 
society. It is of primary iuiportance that research initiatives should 
always be allowed to come from the base, but such initiatives should 
have a very well-defined reference framework on a national scale. If 
we should succeed in defining better than we do now our national goals 
and the direction in which research should develop, we sould see that 
initiatives from the base will be more completely inspired by this 
national frameworl<. At the same time, if we can identify better the 
decision-mailing process and if we can succeed in building the mecha- 
nism of evaluation, we shall come on the. right road. A clear mecha- 
nism for our decision- making process will enable us to identify the 
means and the funds needed and to bring under control the process of 
growth which threatens now to come into conflict with many other pri- 
orities. 

With respect to problems raised by ZWO and the selection of re- 
search projects, the Delegate for France quoted as an example the 
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Fronch experience. In Frunce research funds are distrilxited at three 
levels. The first one involves the funds ^tven to university laboratories 
and which are entirelv free; the amount of these funds is not very im- 
portant but allows for free research to be supported in a minimal wav. 
The second level is oriented bv luitional scientific commissions mainly 
on the basis of scientific themes defined by scientists of ^ood (fuality; 
in the framework of these themes, laboratories can apply for research 
funds. The amount of funds in this cate)(ory is much more important 
than at the first level. This level is that of the CNRS in Frince and 
similar to what ZWO does in the Netherlands. The third level involves 
funds distributed b>' the D<Sld^tion );^6rale h la Recherche Scientifique 
et Technique. This ori;anism defines programmes which take into ac- 
cotmt both the scientific aspects and industrial interests. To apply for 
these funds laboratories must elaborate a programme which is in line 
with the t;eneral framework on a national level. The amount of funds 
distril)uted in this category is verv important. 

The system is not perfect and the mam difficulties are : a) the lack 
of selectivity which is often due to the fact that important amounts of 
money have already been invested in programmes which prove of minor 
interest; b) some research work of industrial-scientific character gets 
rapidly outfashioned with respect to selected research themes. In the 
last analysis, the French system seems satisfactory as to the general 
concept and planning but presents still difficulties as to its efficient 
application. 



The Delegate for Switzerland pointed out that constitutional laws in 
many countries give now a right to education for ever>body and that the 
affluent society tends to ask just more educatk>n not necessarily 
linked with the preparation for professional activity. Education has an- 
other function in this context; ideally education should allow each individ*- 
ual to harmonise his achievement with the 03als of society. Somewhat 
cvnically it can be said that the affluent society wants to consume more 
luxury goods, higher education having been considered as a luxury good 
which is more and more accessible with the increasing income levels. 
If the university has a new function %i^ich is to prepare the individual 
for living within the society, large numbers of university tfvichers in 
some basic fields will be necessary. However, if the connection between 
research and teaching is maintained, research may tend to be concen- 
trated in areas not particularly relevant for society as a whole. The 
connection between university research and university teaching has to 
be reconsidered with a view to concentrating teaching in some tiasic 
disciplines which would not be connected automatically with specialised 
research. It may not be possible to maintain always the connection be- 
tween research and teaching. 
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The Delegate lor th y Unity Ktn^cioiu consulored that the initiative 
tal\cii by the Netherlands authonlies mo\ed in the direction of what is 
called m tlie Lnited Km^dom a dual supiwrt system for research in the 
untversttics. Now, the United Kin»;dom is re-cNamininij: the structure 
for the Government support of research with a view to placing that re- 
search on a ^'customer r on tract or basis'' where it serves specific 
obieetives of Govenimen , 1us will have Some effects on the sources 
of fmulmj; and will reach Ihmu^h to some [yavl of research work which 
IS done m the uni\ ersilies. But not h\ am me;ms the whole of university 
research. Fundamental research will continue to get support within the 
hi*;her ec^ucation svslem, that is through the general grants which are 
given through the Lniversit> Grants Committee, This must be substan- 
tially m the hands of peers. The United Kingdom therefore makes use of 
research councils for this purpose and notably in this area of the Science 
Research Council for making grants to universities for specific projects 
and for the support of post-graduate students engaged and being trained 
m research and for the providing of certain large facilities which are 
most economical l\ provided centralis and in common use of the uni- 
versities. 

It IS ver> difficult to determine how the university funds are pre- 
cisely allocated. But a substantial part of the funding of research at uni- 
versities comes through research council mechanisms which makes it 
possible to put supix)rt behind centres of excellence and to support cer- 
tain particular prior it> areas. Something of the order of two fifths of 
the funchng of universit\ research in the United Kingdom is now being 
done on this basis and rather satisfactorily. 

According to the Delegate for Yugoslavia one could conclude from 
the discussions that the basic problem lies in the definition of national 
goals. Were it possible to define national goals, it would be more or 
less a matter of technique to organise things in order to define tasks 
for reahsmg these goals. In Yugoslavia, the financial support to uni- 
versity research is divided into l\\x> streams, the so-called education- 
related research and the other research, this latter is financed partly 
by a second flow of funds. Some problems appear rather different in 
smaller countries m comparison with bigger countries. For example, 
m a small countr>' like Yugoslavia it is hardly possible to create sophis-- 
ticated facilities in two places. The only way is to concentrate facilities 
and good people in the best place which is probably the university. It 
involves that related to bigger countries the higher education sector in 
smaller countries gets a higher percentage of Government money for 
res earch. 



353 



The* Dc loj^iitc l or <> u*> »» *>J^\ rtMiiarked that defining national j^oals 
of today does not i;\iai'antec that ihcbc \sdl be also national «;oals of to- 
morrow so that :in area of libert\ should be left to all sectors of re- 
search and not only to the univorsilv research. 

The Minister do Brauw infoniied the audience that m the '^science 
budj;ct ' of the Netherlands there was alread\ a more or less 10 - 15^^ 
free area of non-allocated funds for nc\s |X>si5ibilities, Similar free area 
funds will be created within the new concept of universits research. 

As to the problem of research :uul natioiul j;oals, OECD could be 
called uix)n to establish a comnuuiication between countries which arc 
w restlinji with the same problems so that each countrv' mij;ht benefit 
from such exchanj;e of views in building its own decision-makin*; struc- 
tures . 



Mr.' de Bakkcr added that as far the problem of high brow scientists 
Was concerned the Dutch authorities recognise three mam problems, 
Firstly thit the number of jobs suitable for highly c^ualified scientists 
is limited and although thc> never worried alx)ut the "brain drain" they 
do not want to train scientists for export purposes. Secondly, both 
Government and industry* need large numbers of high- brow scientists and 
this h;is to be taken into account by universities. Finally^ the rapidly 
increasing number of students makes it both physically and financially 
Impossible to give them all a long training of such a level that it would 
miikc them too highly qualified for relatively simpler |obs. Planned 
mechanisms by which the number of highbrow scientists will be kept 
within reasonable limits in the future imply that the majority' of students 
will get a relatively short training, shorter than m the past, prol>ably 
four years for most of the subjects. Moreover, the planned integration 
of all higher education, all post-secondar\' education is intended to open 
new avenues for adapting the distribution of students over universities 
on the one hand and professional schools on the other hand to the needs 
of the country . This shows that in practice there exist at least some 
general lines of an unwritten, but generally agreed on, manpower policy. 
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INDUSTRIAL R AND D 



rhienumn inlroducetl the topic of industrial R and D. In industry, 
research and devolopmcnt has to fill a specific task and to develop the 
backbone of the innovative process. Looking at the Netherlands situation, 
it IS obvious that the private funding of mdustrial research is done for 
a lai'jie part b\ the bi;; five companies. It may be deducted from it that 
there is no need for further interaction between industrial development 
and Gove iwnent policies. However, the Examiners observed, as in 
other countries, that the future economic position of a country is related 
very closely to the success of industrv which in its turn must have in- 
novative power to wage international competition. Some outstanding re- 
search work IS done, particularly in the Netherlands, in industrial labo- 
ratories. The c(uestion is whether there is a possibility of linking this 
wovk with future ^oals of society which may lead to new industries and 
new innovations which would not be possible otherwise. 

In his answer, the Minister de Drauw expressed the opinion that in 
this field too there is a need for a systematic re-thinking of goals with 
respect to society^s needs. In the governmental structure of the Nether- 
lands there is a special Sub-Council of ministers comprising those 
ministries which are concerned with research in this field. The author- 
ities are advised by bodies which oversee the whole of society and also 
by bociies that are more specially oriented towards specific sectors. 
The problem lies now in structuring this preparatory phase of decisions 
in such a way that there is a close link between those sectors and the 
whole. In this respect, the EXitch authorities continue to study the most 
suitable course that should bo steered. 

The Delegate for Switzerland pointed out that the problem of en* 
couraging industrial R and D by the Government is very important 
especially in Switzerland. Whereas large companies can get along 
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without any supiwrt from the Government, small ei* iuid modiiini 
firms require some help. But it is tliffieuU to decule the proper kmd 
of help. In Switzerland there was a su^^estion to organise a central 
data bank for smaller firms. A pilot stud\ was made in the textile 
branch where are only smaller and medium si/.ed firms. From the 
answers obtained one ^ets the impression that ihcv do not require re- 
search at the present staj;e. They lack even the awareness of the re- 
sults of research which is already existing. WTiat they really need is 
jMjrsonnel sufficiently aware of current scientific knowledge rather than 
support for specific research projects. The problem is how to advise 
small and medium sized firms to make them more research-conscious 
and, only as a second step, to help them to formulate research topics 
and hand out contracts with the support of tlie Goveniment. 



The Delegate for Italy asked for complementary information on 
development credits extended by the Ministry of Industry. 

Mr. A. A. T. van Rhijn agreed entirely with the Delegate for Swit- 
zerland that in the medium and small sized industries the major problem 
is to mal<e people aware of the necessity to be open for innovation. They 
are so busy with the daily problems and with enlarging their productive 
capacity and with marketing their products that they forget to take some 
time to examine what technological developments are in process and 
how they could be used in their specific productions. This has been one 
of the reasons that, for instance, in France, they moved the emphasis 
from the major big science projects towards the more traditional in- 
dustries of medium and small size in order to give them help in the 
technological field. 

As to the question of development credits raised by the Delegate 
for Italy, these credits are submitted to the Government and pass through 
two advisory institutions. First, there is an economic -technological 
institute which gives advice on the economic prospects and the technolo- 
gical merits of the proposals being made. This report is sent to an ad- 
visory council in which there are representatives of the Ministry to- 
gether with three people who have a large experience in industry. As far 
as this selection is concerned emphasis is laid on experience in more 
technologically advanced industries rather than any other aspect. This 
seems to be the proper way of handling the proposals because those who 
apply arp mostly medium, and small sized firms with concrete proposals 
which primarily need not scientific advice, but an experienced review 
of their plans. 



356 



The I)ele|;ato for Aubtna irulicatecl that his country has a certain 
experience in the fieUl of research in small and medium sizal firms, 
A numl)er ol institutes for co-o[)e ra tive research have been created 
on a private Ixisis, These institutes are paitiall\ supported by j^overn- 
mental iunds and help smaller lirnis in U and I) matters. What is the 
e,\perienec of the Netherlands in this field? 



The Delegate for France [)ointed out tliiit the French authorities 
created, some \ears a^o, a special orj;anisation for promotion of in- 
novations - ANVAR - which means National Association for Valorisation 
of Research Work, Its main purpose is to put together university people 
and mdustn people to discuss the problems of diffusion and utilisation 
of research results. The difficulty is that the transfer of knowledge is 
not linear, in the sense of university -industry. Consequently, the main 
work of ANVAll is now to diffuse not only the scientific results but also 
to explam to both university and industrial people how to get better 
results, A central organisation is necessary', but it is not enough. The 
mam thing is to create a permanent contact between one kind of people 
and the other. 

An other mteresting institution in France is the Fund "help to 
development**. This fund is run by the Ministr\' of Industry' and Scien- 
tific Research and its mechanism is quite simple. Government advances 
funds for development projects of small and medium sized firms. If the 
firm is successful, il pays back the money. One of the best examples 
of a development financed by this Fund is the little sport car industry 
Matra which is now quite well developed. 

According to the Delegate for Sweden, the problem of a small coun- 
try- IS that of small industry, as the large industry takes always care 
of its own research problems. What can be the role of universities? 
Are the universities prepared to accept to be advisors to small industry 
or to accept short term research contracts ? This is apparently against 
all academic tradition. In order to promote such ro-operation, the 
Swedish Board of Technological Development has appointed at some of 
the universities a kind of liaison officer who is going to sell the research 
activities of the university to small entreprises in the region; this man 
can be called upon any time for advice and help. 

This might be one approach to use more effectively research re- 
sources in a small country through a closer co-operation between 
universities and industry. 
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The Delegate i'or l>t'!^iutii was mtci'estet! in ha\ iiv,; some precisions 
as to tlic i'o!c of the Or^^anisation TNO in help in*; small ;ind inetiium sl/,cd 
industiies jincl as to the de^a ee of efficient utilisation of the facilities 
possessed by the Or»c*inisation, 

Professor A. A, Th. M. van Trier agreed that the problem of linear 
phinninj; and j;ettin^ the full benefits from the results of research for 
industrial innovation is one of the main ()roblems of the Organisation 
TNO :md that this problem is ilie subject ol continuous discussions, A 
special division has been set up to aceonipan> the intmduetion of new 
results of research into industry . In this particular division, people 
arc S()oclaliscd with a view to transferring innovative knowledge to 
medium ;uid small sized enterprises which have no R and D capacity 
of their own. 

In general, in certain industrial branches TNO is serving industry 
well hy making available the knowledge generated within or available in 
TN'O, in other areas, there is certainly reason to try to improve the 
situation. 

Ueferring to the ciueslion of the Belgian representative, Mr. van 
Triei' contended the ratios of effectiveness calculated by the Examiners 
in their report. On the basis of the annual report 1971 for TNO as a 
whole the ratio between investments and yearly costs was about 1.4 : 1. 

Dr, Thiemann pointed out that the small and middle sized firms 
looking for research help have some difficulties because when they are 
aware Oi a problem or a deficiency they want to have an immediate solu- 
tion. I1iey do not want an organisation drafting a research programme 
which may lead to a solution. In order to provide a research service 
for the small and middle sixed firms with research tools, with as many 
keys to open all the locks which might be opened, is a tremendous effort. 
It can be doubted whether it is worthwhile to have such an arsenal of 
keys available in a small country just because small industries want to 
have solutions immediately. They should have a service in the form of 
a data bank in order to provide them with necessary contacts with skills 
and groups all over the world which may solve their particular problem. 

Mr. van Rhijn commented further on the problem of help to indus- 
trial firms. Dutch industries are telling the Government they cannot 
progress fast enough to meet international competition without help to 
industrial R and D. However, they hardly accept the fact that such a 
help is necessarily limited by other needs. 
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There are nuuw riH|uesth, lx)th for assistance and directing; the 
help. Selection is done In applying; certain criteria. Some of these 
criteria can be mcMitioncxl: development of the market, competitive 
position, existui^ technological ;uid scientific capabilil\ and above all 
m;uiaj;erial capacit\. In some cases, help was L;i\en lor technolo»;ical 
projects anohuii; also ;ui eniuncomcnt ol niiuuigcnal capacities, o,j;, 
in the case of the national astmnomical satellite. This is done in the 
hope that after havinj; ()articipatccl m these lutional pmjcx;ts the in- 
dustries conccnietl will be capable of joining m international ventures 
for larj;er projects bcMiig offered by internxitional orjj;anisations, 

Apail from that, having onl.\ the criteria just mentioned is not 
sufficient anymore, for a double reason. On the one liand, there arc 
too many rcxiucsts, on the other hand, the increase in the costs of R 
ami D IS such that we have to select, which is alwa\s a difficult prob- 
lem. We are trying to relate the selection to surveys of future devel- 
opments for various branches of industry that are bein^ organised on a 
br;mch basis. The demand and other elements as the relative competi- 
tion position are chan^;ing over time, ver\ rapidly and this modifies 
future developments. Secondly, the views and opinions about what 
should be the desirable development are ehanj^ ng also rapidly - envi- 
ronmental problems, new views on the availability of cncrg>', etc, - 
have ehangal radically some views we used to have. So there arc many 
problems when one tries to present a picture of the desirable industrial 
stmcturc for, say, 19^0 or 1985, It is difficult to base government 
policN on such a picture because developments may change in the near 
future. This docs not mean that we should not attempt to work out such 
a picture, but we should be careful in applying it directly to political 
measures. This shows the difficulty of having a solid base for selecting 
and giving priorities in industrial R and D, 

As to the question whether research institutes should have a spe- 
cific res|X)nsibilit> of translating their results into new industrial 
ventures, Mr. van Rhijn is rather doubtful about this approach. He 
wonders whether it is really possible for research institutions to find 
out wliat is rcaJly wanted by the market. In general, it is industry 
rather than research institutions who arc capable of feeling what is 
rccfuestcd by market forces and where the opportunities are. This is 
not to underestimate the positive results we have obtained In specific 
cases but on the whole it remains doubtful that such a philosophy could 
be used as a basis of policy. The Sappho report made by the University 
of Sussex gives a ver>' clear indication that research and marketing 
should be kept as close together as possible. For that reason, in the 
last few years, emphasis was laid on research and development done 
by industries themselves rather than extending the activities within the 
already existing research laboratories. 
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In the last analysis, tt is ncccssan to tn x^am and aj;am to develop 
a hotter view of future industrial developments, but not only developments 
in industr>' but also in society taken as a whole. The IXitch authorities 
have been tr>'int; to build up a kind of a think-tank that could help govern- 
ment institutions to orient the activities in the field of U and I). There 
IS also a special foundation on the future technology, with the knowledge 
gathered in this foundation it may be possible to give a clearer direction 
to our R and D effort. On its part, the Council for Science Policy is 
also an instrument that could be of a great help in orienting our future 
R and D, also in the industrial field. 



Professor G.W. Hathcnau was astonished b\ the Examiners' 
statement that as the Dutch industries are spending the major part of 
the exi^enditure on R and D the Government has probably no need to 
help and direct them. What are the relations between the Government 
and industries? Two come to mird. The first is that the big industries 
offer a possibility of work to the population. The second is that the 
Government acts as a client that wants some products which the national 
industry can furnish. However, the existing industries change their prod- 
uct mix within a few years. They change it into new products and Into 
more refined better products and they change also the production methods. 
Therefore to try to direct the country*s R and D in these two ways seems 
very desirable. From the point of view of the industries, the contact with 
the Government seems very important because the industries want to know 
what are the national goals and Government institutions as well as univer- 
sities can help to determine the desired proportions of products which the 
IndustHes can furnish. The Government institutions can also, If certain 
national goals are established, give some support to universities and 
institutes of technology. So a co-operation can come into life as for 
example with the Dutch national network of the measurement of pollu- 
tion where Government institutes, the Technological University of 
Eindhoven, the research laboratories of the Philips Company and 
Philips factories have co-operated together in a very good way. 

As to national goals, industry tries to set its own goals. These 
goals are determined by an economic input but also by a social one 
and arc naturally connected with the present capabilities and the past 
of the firm. Philips research laboratories created a group of people 
which includes a psychologist, an economist, technical people and the 
whole research organisation as a background, trying to work out an 
image of the world to come, in order to see how the company can serve 
the world and meet the needs of the society of tomorrow. 

The transformation of research potential into quite new industrial 
ventures, which is considered as a possibility by the Examiners, seems 
a procedure with very little chance of success. Even within one firm, 
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the research laboratory has always much difficulty to *'scir' the 
results of research to product divisions. The best thin^ to do is to 
transfer not only the product from a research laborator\ but also the 
man who has invented it to the product division. This may also be an 
interesting approach for Government institutions in rej^ard to small 
and middle si/.cd firms. It is ver\ unlikely that a central datab;uik 
would help to solve short ranj^e problems of small and meilium sized 
mdustries. Experimental investigations show e.g. that for technical 
problem solution libraries and the like are much less helpful than past 
experience and personal contacts. 

In Dr. Thiemann ^ s opinion, it is too simplified to say that industry' 
knows what to do. They need also a tremendous market organisation 
to find out what the need are. Visiting R and D institutions in the 
Netherlands the Examiners wondered whether these excellent instru- 
ments of R and D could be brought to other utilisations and form e.g. 
an integrated part of new ventures or new innovating industries. One 
can give as an example the knowledge and technological skill in hydrau- 
lics and waterworks which could lead to devising floating airports or 
in shipbuilding which could help to find new possibilities to drive ships 
with high power. This may lead to long-range kind of policies where 
Government laboratories may play a ver\' important role. However, 
industry ver> seldom is m a position to make long-range plans but 
operates with medium range plans. It might be a good combination to 
bring the Government-owned research institutions to such an operative 
mode instead of waiting that somebody may need them. 

This raises the question of internationalisation . As shows the 
example of the Netherlands, we have to think beyond the national bound- 
aries. When looking to Europe as a whole we find the same kind of 
research facilities in many countries and also the same problems as 
to available resources in new fields of R and D. Thus appear duplica- 
tion on the one hand and serious deficiencies on the other hand. New 
concepts are needed to bring these tools into an operational stage on 
the international level. 



Dr. King pointed to the basic dichotomy between the big firms and 
the small ones which is particularly accentuated in the Netherlands. 
Neither the Examiners* nor the Background Report do bring out quite 
enough the interaction of the big firms on the rest of the ecotiOniy. With 
their high degree of sophistication and knowledge of the world, these firms 
have an influence on the Netherlands scientific and technological mtnpower, 
appreciation of the world problems and adaptation to international mar- 
kets. In the Netherlands, there is an understanding of the articulation 
between basic research, industrial research, development, production, 
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marketinji, which ha.s been hi lpeil b\ the okisUmici^ dI the von* lurj^e 
firms juul which \;i\cs the NctherLuuls a certain amount oi aihanta^^es. 

With iv^aiil U) the small firms, u is iicccssar\ to them a 
]^(H)il technological level. This nia\ he lUme i).irtl\ In the mvstuiuc of 
research, but a is mosth a |)n)bluin of ^i'ttiii^ a le\el ol tee[inolo>;ical 
awareness to enable them to assimilate information from different parts 
of the wo rill ;m(l enable them to uiulertake innovations. ni;\n\ of which are 
merel\ incremental improvements to existing proeetlurcs. 

While there is a ^reat ileal to be saul for reinforcing the formal in- 
formation awareness, the neeils for the informal should no lon};er be 
underestimated. If \ou look careful Iv in the Sappho rc(X)rt, it was not 
marketing; research in the normal waN that mattered, but market edu- 
cation. The real I \ inno\'ati\'o firm will not merely submit to the market 
forces, it will change the market forces bv educatint; the user, which 
maN be other firms as to the sit?nificanec and possibilities of new ideas. 
It is this kind of innovative feeling m industr.\ of which research and 
innovation in the old engineer nt? sense arc in fact only symptoms and 
l)\ -products but not the real motivating force. The real motivation force 
is a kind of new cntrcpreneurship where the entrepreneurial spirit is 
reinforced b\ knowledge of the real situation which is no longer intuitive 
but is intuitive plus rational. 

With regard to the big firms in the Netherlands and other countries, 
we are reaching a stage in the sophistication size and expense of devel- 
opment that even the individual large firms can hardly any longer under- 
take the total development needs and costs of the next generation of 
technologies, such as nuclear, etc. For example very recently in Japan, 
big industry has come to the Mmistry of Intet*national Trade and indicated 
thai they can no longer be responsible for the big innovations in the future 
and that now the Government will have to enter into a strategical alliance 
with industrv to identify the needs that are linked to the industrial national 
goals which are related to both the economic and social goals of Japanese 
societv , and to develop a new approach through contracts and other means. 

For the Netherlands their own market is not big enough to be other 
than a kind of pilot plant for the world market. But as part of Europe, 
the Netherlands firms have enormous possibilities which cannot be fully 
implemented imless a combined industrial/government strategy is created 
which is connected with national goals but goes far beyond. 

Articulating science policy only with the social and economic policies 
today is self-defeating. It would relegate science to trouble-shooting and 
not much more. Science policy is not yet proven, it is still a groping 
subject. How can we clutch on to the social and economic problems ten 
years hence ? That is the basic problem of science policy. So science 
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policv and iiulustnal ix)lic\ , anil txirticulaii> industrial technical 
pohc\ must \xi prospective. We will never sueeeetl 100^7 in this but 
we can succeed a jj;reat deal more that we do at present. But the classi- 
cal parliamentary cycle in our democracies of the four to five years 
elections with the concentration in meeting the pix)blenis as understood 
bv the population toiiav, inhibits us against j;omj; into these lonj;L'r term 
problems. 

Profess or B. Hexed recalled his earlier capacity as Adsiser to the 
Swedish Government ;md made a comment on the experience of his coun- 
trv. The biy; firms, he said, have their own means, their own possibi- 
lities of development and live their own lives to a certain extent. What 
the> feel important is a good economic situation, a good taxation policy, 
a good investment policy. However, the problem of help arises in the 
case of small or middle si/.ed industries. In any country , this kind of 
industry is still a ver> important one and gives employment opportuni- 
ties to a large part of the population. The Examiners could feel In the 
Netherlands that these firms had needs which they did not think were 
quite filled, even though TNO certainly makes a great contribution in 
helping them in various ways. This is an unsolved problem in all coun- 
tries. 
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RESEARCH IN GOVERNMENT INSTITUTIONS 



Pr^^ f^'g ^[ B ' ^^cx cd intrtxluccd the topic Research in Government 
institutions*'. 

The are;i of Government institutions is really the area of Govern- 
ment responsibilities in research as to such needs in the society which 
we mij[;ht call colleetive needs. We approach here an area where the 
ordinary market mechanisms do not o|)crate any more. In industry' we 
can work and make theories inside the model of the world where the 
needs are translated in a kind of consumer's feedback as a pressure 
on the production and on the research and scientific effort and this 
forms a loop that operates functionally all the time. In approaching 
such functional sectors in the societ> as defense, health, environmental 
protection, the organisation of social welfare systems, we approach 
areas where there is no market mechanism in operation. There are 
threat needs in the society but the needs will have to be filled through 
other kinds of development efforts than through a feecfoack loop of 
market mechanisms. 

Therefore, we have to work with some kind of politically decided 
ambitions, be they called citizens wishes, or social ambitions or na- 
tional goals. In some way, ideas about the future will have to be formed. 
Starting with these ideas we will have to move through planning forward 
in a definite direction. The question is how can we devise scientific and 
research effort to help us in travelling along the road forwards. 

Certain clearly described stages have to be defined. The first is 
to be able to define explicitly national goals inside a given functional 
sector and by functional sector is meant defense, health, social wel- 
fare, etc. We have to try to find a mechanism whereby we could define 
our ambitions, give them more concreteness and really form national 
goals. The second stage is to formulate R and D programmes that would 
encompass the efforts necessary in research to help us achieve the goals. 
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Such |)rov;raninu'h woiiUl he* |)laiinin;; |)it)^ranimes. In inan\ areas, where 
we k\ ) ni»l know enouji to aehieve the ^oalt>. we wouUI ha\ e U) formulate 
research j)n)Kvih to fill m the knowledge that is missing. We will need 
institutions that eaii |)erforiu thus task aiul make these piDu^ets eome 
into realil\. It wouU! ha\ e to he a tloul)le pLuuiin^ hxsteni. On the one 
haml theu must be a pLuuiin^ organisation whieh 0[)eraies from the 
hi:^hest h\ the ernment-takeii deeisioius down to the |)raetical field 
of esperimenth *o unplement relornis which lune alreadx l)een made 
but where there are small nnssint; linixS to make it ()0i5Sible to have 
reforms 0()erational. This means a ralionallx organised s\stcm of ef- 
forts from Cioveriunent and planning; institutions down to the effective 
implementation in a eo-ordlnated institutional structure. The most 
difficult problem is how to ;;ct the feedback when decisions and reforms 
do not o[)erate itist the wav vou want. 

If we lo<.k now at the IXiteh s\stem fmm this fX)int of view, the 
Kxammers I )und that the defense area is probabh almost ideal in the 
Netherlands in connection with such a s\stcm. Within a limited ambition, 
It is elearlv ilefinin^ and ret)rj;anisint; its ^oals all the time and it has an 
institutional organisation that is capable of fulfilling the needs of this 
sector. There is a good e\amf)le of rationalh set j;oals w hieh are quite 
easil\ set m defense because the nation decides in a way its future. 

In health, a clear definition is ncciled of goals and advisoi^ bodies. 
We see in the middle field of t)roi;ramme and pmject forming two orga- 
nisations, ZWO and TNO, and we notice that the\ are perhaps not so 
elearK directcil as one would w ish in the ideal system. We think that 
perhaps one could tr\ to organise ()rogramme and project formation 
better if clearer national goals were defined. 

If one moves to other areas, other problems appear. In the area 
of social development for mstanee, we notice that the basic research 
in the universities probablv has much greater resources than the applied 
area and probabl\ one should tr> to develop the lesser one by analysing 
the situation in somew hat the same way as for health. 

In the area of social research, the Examiners thought that the 
mstitutitms were rather small and probabl\ not attaining the critical 
mass that is needed for an institution to be able to work with good 
scientific effect. Perha|)S one should not onh strengthen this field of 
imf)lementation in comparison to the existing situation, but also re- 
organise it to make the institutions more vital and more up to the am- 
bitions that thev will have to fulfil. 

The environmental development and control with a large investment 
alrcad> there is the problem of co-ordination more important than any- 
thing else. • 
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The *f;eneral pmccilure can be summed up as follows: formulate 
socieU's ambitions clearh and then devise pm^rammes and projects 
rationally against these ambitions and national ^oals aiul see to it that 
the implementation field is rationalU and effectivcU or]^ai\iscd. 

In his answer, the Minister de Hrauw expressed the hope that within 
five \ cars from now the cKlucational and scientific planning in the Nether- 
lands will be operational. This is in a certain sense a closed system 
which can be relativeh easil\ organised. However, we are confronted 
at once with connections outside that s\stem. To cite one cxampl^f that 
ot meilical faculties, their (unction in the academic hospital, the fune-' 
tion of the academic hospital in the health system as a whole. There is 
an interface between the health sector and the educational sector ami 
the need arises to elaborate the planning system is such a way that it ean 
intc]f;rall> approach this interface. It necessitates the building up of the 
same sort of planning in the health sphere as in the educational one and 
in the scientific field in the narrow sense. Going still further, we come 
to the national lev el to which is addresseil the suggestion of the Exam- 
iners that it is on that level that national goals should be formulated. 
This is of course easily said and mi easily executed. 

We consider restructuring the Science Policy Committee to enable 
it to overlook the whole area of R and D, the industrial world, the social 
organisations and to elaborate desirable policies for different disciplines. 
Within such specific frameworks, planning should be taken up on a flecond 
level where it seems possible to come to a certain amount of eoncentra* 
tion which will - as far as universities are concerned certainly - need 
an integration of strategic and tactical science. It will probably demon- 
strate the nccessitN of keeping alive organisations with a ver>* specific 
character but in a context of a better co-ordination. 



Professor C. J. F. DOUcher made a comment on setting up of national 
goals. The better the analysis of long-term goals is, the less suitable 
it IS for policy making. As far as national goals are concerned this is 
because the public is generally not interested in long-term goals but in 
short-term measures. Very often, in view of relevant long-term gpalB 
one needs to take unpopular short-term measures and that is the ^eat 
difficulty for pobticians. We have not found a good solution for the 
problem yet. Another difficulty in setting goals for government institu- 
tions IS that these goals are changing and continuously under consider- 
ation. 



Mr. G. de Bakker of the Netherlands Delegation commented then 
on R and D in agriculture. Agricultural research is organised in an 
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unusual way: there is not much research done by private nulustiy ex- 
cept for the few commodities that arc important for use in industry, 
and on the other side of the marketing cliannel one finds some industrial 
research done for the transformation of aj;ricultural commodities and 
for food tcvhnolo^y. Most of the research is done m i;ovenimental re- 
search institutions and in aj;ricultural faculties of the universities. For 
this type of H and D questions like "what arc the national goals" or "in 
what way can the results be transmitted to the users" do not matter 
very much, because in most countries, there is a very extensive sys- 
tem for the transmittal of the results to farmers and other users. 

The pmblem is more of shaping pro*;rammes in the universities 
and in applied research institutes in a way that they do not overlap, 
that there is sufficient co-operation and that the more expensive faci- 
lities are used to the best of our knowledge. In the Netherlands, most 
of \\ and I) in agriculture is concentrated in one town, Wageningen, 
around the agricultural university, which facilitates the co-operation. 
A second good thing is that most of the institutes came into existance 
by initiatives of professors of the university so that there is a good 
natui'al co-o|)cration between the mstitutes and the relevant professor 
or department in the university. A third good thing is that in the Or- 
ganisation TNO a council for agricultural research has been set up 
with the purpose of establishing contact between research workers in 
the universities, in institutes and in mdustry. A number of quite im- 
portant working parties are set up which permit a fruitful dialogue. It 
is hoped that still a more co-ordinated approach will be made in the 
future when various reforms will come into existence. 



Mr. P. Sideriua talked then about the field of public health and 
environmental hygiene. There are several medical faculties and many 
institutions operating in this field including Government institutes. The 
matter of co-ordination is quite complicated in this field. 

Ill lepresenting the Ministry of Health ana Environmental Hygiene, 
the functional sector concerned is public health and environmental con- 
trol. Part of the work in relation to these missions is performed in 
Government institutions but a considerable part also outside. Therefore, 
the activities of our departments have been, and will be also in the future, 
directed towards co-ordinating and stimulating R and D activities of the 
various institutions in and outside the Government as far as such activ- 
ities may be useful to reach specific national goals in the broad field 
of health. There are in this area different patterns of co-operation in 
use and depending on goals to be set. 

Co-operation between Government institutions and industry cculd 
be easily extended. As an example, one may cite the development of 
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pollution control s\ stems. Untlcr the eo-oixlinatmg activity of the 
Mmisti*>' of Health and Knvironmental Hygiene an automated air poHu- 
tion control system and a water qualit\ control system have been 
devel0{)ed m collaboi'otion l)etween Government institutions, in this 
S|H*cif»e case the National Institute of Health, and mdustry. The second 
example may be the development of a hospital information system also 
in co-operation between certain hospitals and industi'v. A third example 
is the development of a food supply system in hospitals taking into ac- 
count the cost as well as specific dietary demands in hospitals. 

As to the E.xaminers' suggestion with regaixi to the advisory in- 
flow leading to a eo-ope ration between Government agencies TNO and 
ZWO and industr> , as well as the universities, it can l)e said that 
already in 1970 the Ministry of Health took the initiative to set up the 
Health Council TNO. At the same time the Medical Research Council 
was set up by the Academy of Sciences. A combination of the two bodies 
is under stuck and may finally lead to a national review and advisory 
council on health research, as suggested by the Examiners. 

Professor A.A.Th.M. van Trier concentrated on tN\*o remarks. 
Inside the central organisation TNO for the past few years a number 
of various advisory Councils canie gradually into existence, with the 
pur|X)se to help the Government to identify national goals. In principle, 
the composition of these councils is the same: Government, scientists 
and representatives of customers or potential users of new knowledge. 
However, only one part of the problem will be solved when these coun- 
cils will have formulated co-ordinated programmes on the national 
level. The difficulty remains how to transfer the results generated in 
research institutions to implementation stages. 

The Delegate for Sweden commented further on the problem of 
national goals. As to the idea of Government institutions setting general 
goals and linking them down to the scientific world, it raises the ques- 
tion how these institutions will be made competent to deal with new 
scientific information and how they will be able to order it for imple- 
mentation. This kind of competence must be built in. And when ordering 
such competences, we come back to the crux of the whole matter: 
science, research and technology has been dealt with as a kind of package. 
It is the package which counts. But that package can be of a different 
quality. What type of quality criteria do we put on the package. Ob- 
viously, in the scientific community, it is an internal scientific criterion 
which can be raised very high, especially if there are only few scien- 
tists in the field. That is one extreme. On the other hand, if external 
criteria are applied which the public bodies want to apply, it may happen 
that a high level of external criteria is met by a low scientific competence 
level. 
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The Dei e^au- lor the United Kt n^dun i pointed out that the researeh 
in Government institutions in his eountry has been j;iven eonsidcrable 
thought over the last \ears. The basie pivposition is that this research 
should be done on a customer, eoiUraetor basis. The extent to which 
this sliould be done is ol course the nuitter to which a };ood deal of anxious 
thouy:ht is still beiny; ^ivcn. The pmblcm is that one talks of national 
problems and national policy for R and L) per sc, but it must always be 
seen as aneiliarv to the objectives of the Government in a particular 
functional area. It is rather an aspect of the functional objective of 
one part of the Government and, of course, the Government joins all 
its objectives in a national proj^rammc at a central political level. 



The Delegate for Italy asked for more information concermng the 
role of ZVVO and TNO in the advisors and decision-making process. 

The Minister de Drauw summed up the principles of the system of 
evaluation the Dutch authorities intend to introduce in universities. The 
university world has the know-how that is needed to judge planning 
processes. We should look there for knowledgeable people that are wil- 
ling to assist ub in the planning process in an advisory capacity. Inde- 
pendent committees can then be created to elaborate planning proposals 
in a dialogue with the universities. These committees produce reports 
in which their advice is laid down. These reports are published and 
judged by top university organisation and by Government. 

If Government deviates from the advice in any respect this is also 
a published decision where alternatives which have been rejected and 
others that have been accepted are necessarily motivated. So again a 
dialogue can be continued through which we can come to the best pos- 
sible solution whereby the advisory body acts as a bridge between 
the university world and the Government. We are thinking of letting 
the Government executives attend those meetings so that we can assure 
that planning advice will be constructive within the national framework. 
Not only tho national framework from the point of view of scientific 
development but also the financial and economic national framework. 
We have no need for idealistic advice which is not applicable. 

Mr. J. H. Pannier commented on the role of ZWO in the advisory 
and decision-making process. Formulating policy is something different 
from planning. At ZWO the knowledge which is coming up from the 
scientists in the country through the system of peers at different levels 
is channelled as an input in the formulation of science policy. It is rather 
a way of dealing with research policy and not so much with science poli- 
cy. The part played by ZWO in science policy is mainly to help in but 
not to formulate it. 
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GOVERNMENT INSTITUTIONS FOR SCIENCE POLICY 



Dr. Thiemann introduced the topic "Government Institutions for 
Science Policy", All previous topics and discussions have been leading 
to this basic topic. The problem of institutions is one of the most dif- 
ficult ones, as it concerns not only the institutional set-up itself but 
also the instruments by which the Government can define national goals 
and the means which permit to implement appropriate decisions. It is 
of particular interest to see that the Dutch Government is taking an 
initiauve of creating a lx)dy on sufficiently high level to be able to build 
up the necessan^ functioning structure. 

The Minister de Drauw pointed out that during the last few years, 
the conviction has been growing that government policy should be 
initiated from a much more integrated point of view than the traditional 
sectoral approach. There is now already a special Ministerial Sub- 
Council for Science Policy. There are quite a number of other Minis- 
terial Sub-Councils for different areas of governmental care where 
this inter-departmental approach is being initiated. An important fur- 
ther stop is the decision to create the Scientific Council for Government 
Policy. This Council is intended as an independent advisory body to the 
Government, responsible to the Prime Minister. Its task is to provide 
insight into the future development of society and thereby signal bottle- 
necks in long-term development, identify probl^^m areas with regard 
to Government policies and suggest alternative policies. It is not a 
body for poUcy formulation. It provides the Government with a long- 
term framework that enables the latter to set priorities and execute 
a consistent short-term and medium-term policy, relevant also in the 
long-term. The Council has the benefits of the results of research done 
in various institutions. We are very keen on mobilising operationalised 
results of research in such a way that we can benefit from it optimally 
in choosing our long term goals. For this reason one of the fixed mem- 
bers of this Council will be a member of the Science Policy Council, so 
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that there is a very close inter- relations hip between the two Councils. 
Should, for example, the Scientific Council for Government Policy 
indicate that a certain area is not covered sufficiently or has not gener- 
ated sufficient research results, it will be directly communicated to 
the Science Policy Council which will advise the Government on how to 
fill in the blanks. With regard to activities in the field of planning of 
the future, the Scientific Council for Government Policy will advise the 
Government on the elimination of structural short-comings and on stimu- 
lation of research in particular areas. It will advise it also on the 
improvement of communication and co-ordination. 



Professor J. Kremers elaborated further on the creation of the 
Scientific Council for Government Policy. The task of this Council is 
an extremely complicated and difficult one. The Dutch Government 
took the decision that the Council will take due account of results of 
research done by other bodies. This means that there will be a very 
strong working relationship with other bodies in this field. What is 
meant by these other bodies ? On the one side, all kinds of creative 
persons and institutions in our society, especially the universities and 
industry. On the other side, our ministries and our central institutions. 
It is important to bear in mind that there is a number of very good plan- 
ning institutes <n the Netherlands, especially the Central Planning Bu- 
reau, the Central Bureau for Physical Planning, the Central Office for 
Statistics, the Science Policy Council and perhaps in the future the 
Advisory Body or Planning Bureau for Social and Cultural Welfare. 

One of the first steps that the new Council must take is to try to 
co-ordinate, integrate and perhaps stimulate the work that is done by 
those institutes. There is a lot of planning going on in the Netherlands. 
The main problem is the need foi a better co-ordination and integration 
in a long term perspective. 

The Delegate for Belgium asked what would be the composition of 
the Scientific Council for Government Policy. 

We are thinking of five full-time members and a few part-time 
members at the beginning - answered the Minister de Brauw . These 
persons should have a very good understanding of the scientific field 
but have above all experience, steering experience, in different areas 
of society. 

Professor C.J. F. BOttcher pointed out that integral planning is 
closely related to the R and D function^ mainly to a considerable portion 
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of itsJ apphal W and I) coiujwncnts because such research activities are 
directed tovvards the future of societ\, Ui\ Kin^ rightly said that scien- 
ce policv must be perspective. In other words, one of the pillars of long- 
term planninij; must In? technological forccastini; based on knovvlcdj^c of 
U :uid D activities, whereas on the other hand milional U and D program- 
mes l\ave to take account of national >i;oals and expectations. Therefore 
a close -co -ope rat! on between the Scientific Council for Government 
Policv and the Science Polie\ Council is a necessity. In order to pro- 
mote such a co-operation the Government decided that the two Councils 
will be utKicr one root in order to facilitate more intensive contacts and 
they will be also personally linked bv having one member in common. 

He would like to come back on the discussion on industrial U and D 
and U> make some more comments on the remarks of the Examiners, 
Tiiev h;ive (X)inted out that the national aerospace laboratory, notwith- 
standing the outstiuidin*; work it is (}crformin^, is too larji;e for the 
industrial needs of tlie countr>, iiowcver he would like to draw attention 
to the fact that the aerospace laboraton* docs much contract work on 
international level, thus render inj; a valuable contribution to internatio- 
nal co-opcration. Aero-dynamics should also be considered as something 
like a national speciaUsatton, 

'^^^ ^^imster de Brauw addcxl to this point that the Dutch authorities 
do not intend to make funds available to the Council for specific research 
activities of its own. They see it as a big stimulant part>^ that will mob- 
ilise all sorts of initiatives without being itself responsible for those 
initiatives. 



Professor J. Bennett asked which were the activities of the Minis- 
terial Sub-council for coordination of science policy. 

The Minister dc Brauw answered that this Sub-Council has just 
started off and the frequency with which it will meet will be once in two 
months. 



The Delegate for Ireland asked if it is decided to have a small 
Secretariat for the new Scientific Council for Government Policy. 



Professor J. Kremers replied that the Secretariat of the new Coun- 
cil will be quite small, four to five academics at the beginning, and next 
year perhaps one or two more. The reason for this small structure is 
the need of a strong relationship with the already existing planning bodies. 



ERIC ■ 



Professor B. Rcxed expressed the opinion that with a special guiding 
authority like that of the Scientific Council for Government Policy the 
Prime Minister may take on higher political importance in the decision- 
making process in the Government. He asked whether this may lead to 
a greater integration of decisions inside the Government across depart- 
mental barriers. 



The Minister de Brauw replied that this was exactly the case. The 
Prime Minister presides over all Sub-councils of the Council of Minis- 
ters. There is a co-ordinating Minister for each area, who proposes 
the agenda and scrutinises the points that are put on it; no point is put 
on it without his consent. As to the Scientific Council for Government 
Policy, the logical way that has been chosen is that it should be re- 
sponsible to the Prime Minister so that he can see to it that its initia- 
tives can be communicated to those oub-councils which are concerned. 
The entry of the Chairman of the Scientific Council for Government 
Policy into the Cabinet is a very real one: it is foreseen that he will 
attend cabinet meetings at his wish or at the wish of the Cabinet. 

Sir R. Walker remarked that the Scientific Council for Government 
Policy was a unique initiative. It appears as a body consisting mainly 
of people with a scientific background and it therefore seems to be an 
attempt to move in the direction of a closer integration of science with 
policy formulation. Sir R. Walker though that all the governments of 
OECD will be very interested as this proposal takes form to be inform- 
ed on the details of the arrangement. He asked further what sort of 
reaction has this proposal received so far in the scientific community, 
the Government establishment and the wider public. 



The Minister de Brauw answered that the Dutch authorities will be 
very glad to inform OECD of the progress they will be making with this 
Council. 



Dr. King concluded then saying that the Netheriands Government 
should be congratulated on this very important pioneering approach. 
From the pointof view of OECD countries as a whole, this is very im- 
portant because so many countries are wondering what to do about 
government structure, particularly in view of the difficulty of approach- 
ing the horizontal inter-connected problems of modem society with the 
vertical hierarchical structures they have today. A number of coun- 
tries, e.g. Canada, have been discussing this in detail, but there has 
not been a lot of experiment made. There is a good deal of reticence in 
a number of countries about putting this sort of function right in the 
government machine. 



374 



Some govcrnmcnls seem to feel a little afraid that the results from 
a body like this may inevitably have to be a little i^dieal and therefore 
perhaps a little embarasssing to administrations and apt to feed political 
op{X>sitions in some cases. There is sometimes a tendency to create 
policy think-tanks a little bit outside the government, supported with 
government money, near enough to have a good smbiosis of some kind 
but not too near to be really embarassing. In Japan for example they 
have had a number of attempts by creating think-tanks outside. These 
think-tanks have proved to be a little bit wild, a little bit irresponsible 
so that the authorities are not very happy with this experience. There- 
fore the CXitch will be watched by many countries with a great deal of 
interest. 
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